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PREFACE. 


M unitions for a modern army cover practically all tilie wants 
of a civil conunnnity, plus the special arms, or lethal munitions, 
employed by the soldier in actual fighting operations. The scale 
of operations in a modern campaign is such that the wants of the 
army in the field necessarily compete with the requirements of the 
residual civil community which, in India, far outnumbers those on 
“ active ” service. 

Thus, the duty of equipping the armies in the field brings the 
department of Government that is directly responsible for this 
duty into immediate touch with the industrial life of the country, 
not the manufacturing and producing section only, but the con- 
suming section of the community also. 

India, with its wealth in raw materials, has found it in the past 
easier to buy than to manufacture the articles required for its ameni- 
ties of life. The war has shown, however, that it is desirable to be 
less dependent on European countries for manufactiued goods, 
and India, like other countries, has been compelled during the last 
four years to improvise for the time bemg, while laying plans for 
industrial development in the future. 

This handbook was originally prepared as a companion to the 
exhibit made by the Indian Munitions Board at the Exhibitions 
held in Bombay and Madras in the cold weather of 1917-18. 
The first edition having become exhausted and the demand for it 
from the public being still insistent, the opportunity has been taken 
of revising the original articles and of adding others, but the hand- 
book is still incomplete and makes no claim to be an industrial 
survey of India. It is primarily intended to explain something 
of what has been done to develop India’s industrial resources 
for war purposes ; but it also describes some of the general industrial 
development, which has taken place during, and on accoimt of, 
the war, and di.scusses the possibility of further development in 
the future. 

Some difficulty has been felt in describing the operations of the 
Board and its branches, because some of them have come to an end 
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and others, though now still in progress, are likely in the near 
future either to cease or to undergo considerable modifications. In 
order to avoid constant changes from the present to the past tense 
and vice vms & — changes which would not be intelligible to the reader 
and might cease to be accurate by the time the book appeared or soor. 
after — these descriptions have been uniformly couched in the past tense. 

Many of the articles appearing in the handbook arc written 
by authorities, who are not under the administrative control of the 
Indian Munitions Board, but have voluntarily contributed their 
information in order to make the handbook more useful. To them 
and to all who have assisted in its preparation the Board is gi‘eatly 
indebted. The opinions expressed in the signed articles arc some- 
times somewhat divergent and must be taken as expressive of their 
author’s views. The Board considers, however, that advantage 
is gained by allowing authors to express, in their own way, views on 
questions about which there is room for more than one opinion at 
the present stage of development. 

Delhi ; -v T, H. HOLLAND, 

The 2ith March 1919. J President, Indian Mvnihons Board. 



CONTENTS. 




1. History and organisation of the Board* • • . . • 1 

2. Belation of Board to industries 0 

3. Review of industrial developD^enfe in — 

(a) Bengal 17 

(&) ^Xadras w? 

(c) Bombay 

(d) United Provinces U 

(e) Punjab . - . , W 

(/) Burma IS 

(g) Central Provinces • . . . . . . , ’jI 

. Chemical industries 

!. Metallurgical industries . . * . • . . , J2.'» 

. The future of hydro-clectrir p<A\cr in [tidU . • . » Jil 

. Electrical and engineering manuf^ictureH . , . * , 

* Hides, tanning and leather ••..*.* KiO 

. Tanstuffs « . 171 

. Tannin extracts * * *177 

. The supply of timber and baralioos 

. Textile supplies P13 

Shipbuilding in India , • . , • . . ll>7 

Supply of railway material from India to Ex|>eclition<iry Korees . 

Petroleum , • . • 

The manufacture of calcium carbide, etc. « • « . , 

Paper making in India :24i} 

The paint and allied industrios in India . . • . . 

The manufacture of gloss in India 

The cocoanut industries of the \vc.st coast of 'the Madras Pre-idenry 274 

Soap in India 2H7 

Utilisation of bitterns rkXi 

The Portland cement industiy ....... IlliJ 

Lac . :m 

An argument for a change in the lac industry .... .TO 

Standai’d loo products .Wt 

Glne and gelatine industry ;j4fi 

Industrial alcohol .TO 

Medical and surgical manufactures in India ri5/3 



IV 


Contend. 


Paq] 

30. Jute, 6tmn hemp and flax 36£ 

31. Saltpetre manufacture in India 361 

32. Indian pine resin industry ........ 37( 

33. Magnesite . ' 371 

“ "* 34. Mica and mioanite 38i 

35. Hardware 38( 

36. Miscellaneous articles purchased by the I. M. Board . . .39^ 

37. A description of the Tata Iron and Steel Works at Jamshedpur 

(Sakchi) 401 

38. Production of sandalwood oil in India 41( 



Industrial Handbook. 

1919 


History and Organisation of the Board. 

In December 1916 an inquiry was initiated by His E:&cellenoy 
_ the Commander-in-Chief, as to whether more 

could not be done to develop Indian resources 
for war pm'poses, so as to relieve the United Kingdom as far as 
possible &om the necessity of meeting extraneous demands. TVith 
this object and with a view to prevent competition and overlapping 
in the purchase of supplies, His ExqeUenoy suggested the creaticm of 
an organisation on somewhat similar lines to those of the Ministry 
of Munitions in Great Britain. The idea was approved by the 
Government of India and it was decided that as the new depart- 
ment would have the opportunity by its work of gauging the 
resources of the coimtry, it should also undertake the duty of 
dealing with applications for the grant of priority assistance in the 
manufacture and export of articles from the United Kingdom to 
India. 

While the steps to carry this decision into effect were under 
discussion, a telegram was received on February let, 1917, from the 
Secretary of State in which His Majesty’s Government expressed 
their desire that farther efforts should be made to develop Indian 
resources for the supply of the forces in India, Mesopotamia and 
Egypt. A few days later, on February 16th, 1917, the establish- 
ment of the Indian Munitions Board was sanctioned, which, after a 
period devoted to preliminary organisation, undertook its formal 
'duties as a department of the Government of India under the im- 
mediate charge of His Excellmoy the Army Member on April 1st, 
1917. 
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The Board’s primary function was the utilisation to the utmost 
T- extent of Indian resources in materials of all 

un ons 0 e o . tin^s (except food and fodder) required for the 
prosecution of the war, an object which included, not merely the 
actual use, wherever possible, of Indian materials and Indian 
manufactures, but also the purchase of these and of imported 
stores on the most advantageous terms by a purchasing organisa- 
tion, which should eliminate competition in buying between the 
different departments of the public ser^uce. The Board had to 
meet civil as well as military demands for stores and became 
responsible for regulating the demands of India on the United 
Kingdom for plant and stores manufactured, in England, where all 
available materials and expert labour were requir^ for the task 
of supplying the needs of the armies in the European fields. 

As the Board was organised under war conditions, it was essen- 
„ . ... tial to cause as little dislocation as possible 

among the existmg agencies which were supply- 
ing war stores. Its development, therefore, though in many ways 
rapid, was gradual and in accordance with the plan originally 
designed. The first step was to take over from the departments 
already administering them any existing supplying agencies which 
•could both readily be detached and could more appropriately be 
placed under the Board’s direction. But no effort was made to 
make changes for the sake of completeness, and thus the Board 
Tefrained from absorbing units vrliich were already organised for 
war purposes in a self-contained manner, and did not in their opera- 
tions conflict with other agencies. Thus, the arrangements made by 
the Commerce and Industry Department for the supply of mica, 
wolfram and lac were not disturbed. 

The first branch organised was the Intelligence Branch on 
March 17th, 1917, and a few days later the Board took over from 
the Railway Board the provision of railway materials for overseas 
and the construction and supply of rivercraft, launches, etc., for 
Mesopotamia and other theatres of the war. These constituted 
two branches, the former of which also controlled the supply of 
steel from the Tata Iron and Steel Works. On April 1st the 
Hides Branch was formed in order to take over the purchase of 
raw and tanned hides for the War Office and at first, also, that 
of Tibetan wool for use for Government purposes in Indian mills. 
On April 12th the Priority and Home Indents Branches came into 
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'being for the reasons already described, and on April 16th, a new 
branch was created under the nanae of Timber Supplies, to deal 
with the supply of timber and forest produce to officers indenting 
from overseas and in India. On May 31st the Indian Indents 
Branch was constituted to deal with all demands on India for the 
supply of stores, except for textiles for which a special branch was 
formed on June 19th, The Board had now reached a stage of deve- 
lopment which absorbed all its energies for some time and no further 
branches were formed till January 1st, 1918, when the undertaking 
■of the Ordnance Factory extension scheme, initiated by Sir Frede- 
rick Black of the Ministry of Munitions, necessitated the taking over 
■of the Ordnance Factories from the Director General of Ordnance. 


Subsequently a number of new branches were formed as necessity 
arose, and the final organisation of the Board was as described below. 
The position of the Indian Munitions Board in the machinery of 


Final organisation. 


Government was analogous to that of the Rail- 
way Board, constituting, with the Army Member, 


a Department of the Government of India. It consisted of a 


Presi- 


dent, assisted and advised by four Members. Unlike the Railway 


Board, however, the Indian Munitions Board had a Financial 


Member, who was also Financial Adviser in the Army Department, 


and referred direct to the Finance Member all questions of 


expenditure which required his orders. 

The Board had an organisation at the head-quarters of the 
Oovemment of India, which was supplemented by provincial organ- 
isations in each province. The head-quarters staff was divided 
into well-defined branches, each relating to a subject which, for 
technical .or commercial reasons, required centralised control. Six 
of these branches were, however, stationed at Calcutta, namely 


Bides, Jute Manufactures, Shipbuilding, Electrical and Mechanical, 
Hardware, and Miscellaneous Branches and one, Agricultural Require- 


ments, Mesopotamia, at Poona, Bach branch thus constituted was 
placed under the administration of a Controller who was either an 
expert or, if chosen rather for administrative ability, was furnished 
with the necessary technical assistance. The Controllers were 
assisted as a rule by Deputy and Assistant Controllers, some of 
whom were stationed at important centres elsewhere in India, 
and each Member of the Board was directly responsible for a 
group of Controllers. Eventually, in addition to the branches 
which were specifically concerned with establishment and general 
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administrative work, there were twenty branches under Controllers 
which dealt with the following subjects : — 

(1) and (2) Industrial IntelUgence, and Chemical and Mineral 
„ - . . . Branches. — ^The Industrial Intelligence Branch 

qo en ran es. industrial information and dissemi- 

nated it to other branches, to provincial Controllers and departments 
of industries, and thus acted as a general clearing house of industrial 
information. It worked in conjunction with other branches in develop- 
ing Indian industries and resources and placed its information freely 
at the disposal of manufacturing firms. It also dealt with those 
industrial activities, such as the glass and pottery industries, which 
were not the special concern of other branches of the Board. A 
second branch, under the same Controller, dealt with the organisa- 
tion of chemical research in India and such questions affecting the 
chemical and mineral industries as did not fall within the special 
sphere of the Director of the Geological Survey of India. The work 
done by this branch is briefly described in the next article. 

(3) and (4) Priority and Home Indents Branches, — These two 
branches were created as the Indian agency of the Priority Branch 
of the British Ministry of Munitions. The Priority Branch controlled 
all priority organisations dealing with applications for priority 
assistance for materials required from the United Kingdom and 
the Uzdted States of America. The Home Indents Branch scruti- 
nised all indents from Government Departments and Railways 
for articles required from the United Kingdom and also controlled 
applications for permits to export articles on the prohibited list, 
and both branches co-operated with other branches in dealing 
with demands received from indenting officers in India or overseas, 
and with the Munitions Manufactures, Intelligence, and Chemical 
and Mineral branches in the development of Indian industries. The 
manner in which they effected this is described in a subsequent article. 

(6) Indent Distribution Branch. — The Controller divided all 
demands received by the Board among the appropriate supplying 
branches and dealt with all special cases regarding supply of 
stores which necessitated inquiries at the Board’s headquarters. 

(6) Bailway Materials Branch. — ^This was formed to deal with 
the provision of railway materials, such as rails and fastenings, 
sleepers, bridging material, rolling stock, etc., to war areas, and 
also the control of the supply of steel from the Tata Iron and Steel 
Works, Sakchi, by an arrangement imder which the Government 
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liad first call on its entire output of steel. The rolling stock supplied 
from India to overseas forces has been drawn entirdy from Indian, 
railways. The assistance thus rendered by the railway organisations 
of India has been vital, but the depletion of rolling stock and materiaL 
thus caused has added considerably to the difficulty of mobilizing, 
the resources of India for the war. 

(7) SMjdmilding Branch. — A. separate account of this branch is 
given elsewhere by the Controller. As the Rivercraft Branch, it 
controlled the construction and supply of new rivercraft, lajonches, 
etc., and connected material for Mesopotamia and other theatres of 
the war, and also of new craft for coastal defence purposes. Subse* 
quently its energies were largely devoted to the development of 
merchant shipbuilding in India. Repairs to inland and sea-going- 
vessels were also controlled by it. 

(8) Tiniber SwppUes Branch. — ^TMs branch was created to deal 
with the supply of timber and other forest produce to indenting 
officers both overseas and in India. An account of its operations is 
given separately. 

(9) Hides Branch. — ^The Controller of this branch directed the 
purchase of tanned and raw hides for the War Office and at one 
time also controlled that of Tibetan wool for use for Govern- 
ment purposes in Indian mills. He also exercised a general control 
over tanning in India under the Defence of India (Tanning) Rules. 
A description of his work will be found later. 

(10) TeaMes Branch. — ^This branch was formed to control the 
purchase in India of all textiles composed of cotton, wool or silk 
for Government service and of boots for the army. It originally 
controlled also the Army Clothing factories, which were taken over, 
on the 20th August 1917, from the Quartermaster General in India, 
but these were subsequently transited to the new Clothing 
Branch. 

(11) Cloffiing Bromch. — As the work of the Textiles Branch 
admitted of sub-division into two distinct sections, a new branch was 
created to deal with all questions connected with the manufacture' 
an^ supply of articles of clothing and the administration of the 
Army Clothing factories, the Textiles Branch retaining control of 
the purchase in India of textiles required for the purpose. 

(12) Jvie Mamtfactnres Branch. — ^All demands for jute and kin- 
dred fabrics, such as surm hemp, were met by this branch, whether 
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for India and the armies based on this country or for the Allies and 
British Possessions. 

(13) AgricuUwral Requirements^ Mesopotamia^ Branch, — The Con- 
troller, with headquarters at Poona, supplied all agricultural require- 
ments such as seed, irrigating plant, etc., for Mesopotamia, in consult- 
ation with the Central Transport and Poodstuffs Board and the 
Quartermaster General in India. 

(14) Ordnance Factories Branch, — This branch was formed to 
enable the Board to administer the Ordnance Factories and their 
extensions. 

(16) Electrical and Mechanical Branch, — The Controller met 
indents for electric plant, workshop machinery and engineering 
plant of all descriptions. 

(16) Hardware and Metals Branch, — All hardware, tools and 

metals were purchased and supplied by this branch. 

(17) Oils and Paints Branch, — This branch met all indents for 
oils, paints, rosin, tar, turpentine and varnishes. 

(18) Miscellaneous Stores Branch, — ^The Controller supplied all 
miscellaneous stores, such as cement, brushware, cutlery, glass, 
soap, etc., not supplied by the other three branches named 
above. 

(19) Munitions Manufacture Branch, — This branch was formed 
with the object of more fully utilising the workshop resources of 
India, more especially for ordnance stores other than those manu- 
factured in Government factories. Orders were distributed so as to 
enable certain firms to specialise in particular classes of work, and it 
was hoped, had the war continued, that under these conditions the 
regulation of prices would have become practicable in the case of 
articles, for which there was a considerable demand. 

(20) Fmance Branch, — This branch was in charge of the Deputy 
Controller of War Accounts, who acted as the financial ofiicer of the 
Board under the control of the Financial Member. Ho also acted as 
a Deputy to the Financial Adviser, Military Finance, and in this 
capacity, dealt with all questions involving sanction of expenditure. 
As an accounts oflficer, he was a Deputy of the Controller of War 
Accounts. The other ofScers of this branch were disbursing and 
audit ofi&cers under the supervision of the Controller of War 
Accounts. 
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The provincial organisations included ten Controllers, provided^ 

•rovtocW orsurisation. necessary, mth deputies and assistauts, 

in each of the following areas : — 

Bombay, United Provinces, 

Bengal and Assam, Central Provinces and Berar, 

Madras, Bihar and Orissa, 

Burma, Delhi and 

Punjab, Karachi. 

The provincial Controllers who were in most cases the provincial 
Directors of Industries, where such had been appointed, may be 
lescribed as the liaison officers of the Board with the provincial 
Jovernments. They provided an easy and informal means of com- 
nunication with each province and during the period of active 
lostilities not only acted as the executive officers of the Board in 
Lpplying the Defence of India Rules, when necessary, and in the 
general superintendence of the subordinate establishments working 
n their areas, but saw that all local industries were fully utilised 
or war work ; they also collected and supplied to the Board and 
ts specialised Controllers all information required in connection with 
;he Board’s operations. This system of local representatives was later 
extended to the Indian States, which, since the foundation of the Board, 

Indian States rendering assistance in various ways, 

especially in respect of tirhber supplies and the 
production of hides and leather. No systematic relations were, 
lowever, established until the Delhi Conference of May 1918, as 
jhe result of which Controllers of Munitions were appointed in Baroda, 
Viysore, Travancore, Benares, Kashmir, Pudukkottai, Banganapalle, 
Sandur, Hyderabad and Rampur. These appointments resulted in 
renewed offers of assistance and the supply of detailed information 
regarding the resources of the States concerned. 

One of the most important of the functions of the Board was 

^ ^ , the utilisation of the Defence of India Rules for 

Defence of India Rules. i; - -i.- x i 

the purpose of securing munitions of war and 

facilitating the development of the resources of India. The principal 

rules which the Board found it necessary to use were Nos. IIA and 

llAA, which provide for the collection of information regarding, 

and the acquisition of, stocks of articles required for war purposes; 

The Board resorted to the practice of requisitioning of goods 

only in those cases in which they could not be obtained at 

reasonable prices by private negotiation. Rule IID, which provided 


Indian States, 


Defence of India Rules. 
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ioi the utilisation of any mine, industrial concern, or business for 
purposes connected with the prosecution of the war, was used 
principally to ensure the development of the tanning industry with 
a view to the supply of leather for army purposes. Rule llGr, which 
made provision for the control of dealings in war material, was 
for a long time utilised only to a comparatively small extent, 
principally in connection with steel plates and sections, which 
were required for ship repairs, it being essential that stocks of 
these should be conserved for this important purpose. But latterly 
the same rule was used to control dealings in general in steel plates, 
steel wire ropes and a few other articles needed by essential 
■industries, but not manufactured in India and only available in 
very limited quantities. In exercising these powers every effort was 
made to avoid interference with reasonable trade requirements, 
and although delegations* were necessarily made to subordinate 
officers, detailed instructions were given, the observance of which 
would prevent any avoidable inconvenience to the public. 

On the whole, in consequence of the ready co-operation especially 
•of the larger manufacturing concerns, very little use of the rules 
was necessary, and there was a general and gratifying response by 
‘both manufacturers and dealers in meeting war demands. 


The desire to supply the forces based on India from this country. 


Pttrcbasefor stock. 


and so to avoid unnecessary demands on 
the United Kingdom, naturally led to the 


• decrease in stocks of all kinds of imported articles and, in the 


case of most of them, to great and irregular increases in price. 
To pditigate this cause of inconvenience, the Board, as described 


in a separate article, did its best to increase the manufacturing 
resources of India, and eventually in order to facilitate compliance 
with demands and to avoid disturbance of the market caused by 
emergent buying, made arrangements for the establishment of 
depdts at Calcutta and Bombay for stocks of articles most 


-in demand. 



Sehtions to Indigenous Industries. 


9 


Relations to Indigenous Industries. 

The functions of the Indian Munitions Board as laid down in the 
Gazette of India, in February 1917, were : — “ to control and develop 
Indian resources, with special reference to the needs created by the 
war .... to limit and co-ordinate demands for 
articles not manufactured or produced in India and to apply the 
manufacturing resources of India to war purposes with the special 
object of reducing demands on shipping.’’ The ability of the Board 
to develop industries in India therefore has been strictly limited 
by the concentration of its energies on its primary object, namely, 
the immediate supply of demands from the armies in the Eastern 
theatres of war, but within those limits it has been able to foster the 
growth of indigenous industries in many ways, the most important of 
which are : — 

(1) the direct purchase in India of articles and materials of all 

kinds needed for the army and civil departments and 
the railways ; 

(2) the diversion, whenever practicable, by means of the priority 

system and its control over home indents, of all orders 
for articles and material from the United Kingdom and 
elsewhere to manufacturers in India ; 

f (3) the giving of assistance to individuals and jQrms who desired 
to import plant or to engage chemical and technical 
experts and skilled labour from Home or elsewhere, in order 
to establish new industries or develop old ones ; 

(4) the dissemination of information and expert advice and the 
giving of other direct or indirect encouragement to 
persons prepared to establish new industries in India. 

With the exception of foodstufis, medical stores, and certain 
technical stores, such as mechanical transport, for the provision of 
which there already existed special organisations, the Indian Muni- 
tions Board became responsible for the supply of all articles required by 
the armies stationed in and phased on India, by Government depart- 
ments and by State railways, as well as for certain materials needed 
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by tbe Imperial Government at Home. The following statement 
shows the total amount expended in India through the ^enoy of^the 
Board during the year 1917-18, and the first six months of 1918-19: 

Table. — Expenditure of the Inddcm Munitions Board for the eighteen 
months ending September 30th 1918. 


(Thousands of rupees.) 


Head. 

Year end- 
ing March 
Slst 1018. 

Six months 
ending 
September 
30th 1918 

Total 

EXPBNDI- 

TUBE. 

! 

IRemaexs. 

I, Salaries, establishments, 
etc : — 





(1) Headquarters 

7,79 

8,14 

15,93 


(2) Prorinoial 

9,85 

19,32 

29,17 

Does not include the 
cost of establish 

Total I 

II. Supplies : — 

17,64 

27,46 

45,10 

ment for tanneries 
and factories which 
is taken under Head 

(a) Shipbuilding, etc. 

1,60,97 

75,70 

2,26,67 

III. 

(b) Tata’s rails and 

1,05,16 

28,68 

1,33,84 


fishplates. 





(c) Other railway 

1,46,82 

1,45,92 

2,92,74 


materials, inclu- 
ding sleepers. 





(d) Timber 

86,36 

1,34,82 

2,21,18 


(s) Engineering stores 

6,04 

45,27 

51,31 1 

! 

(f) Textiles and jute 

85,50 

78,91 

1 

1,64,41 

! 

Mainly for jute manu- 
factures : does not 
include payments on 
account of the Army 
Clothing Depart- 
ment which are 
taken to Head III 
(o). 

(p) Ordnance and 

miscellaneous stores. 

2.64,77 

7,37,63 

9,92,40 

Does not include pay- 
ments on account 
of the Indian Ord- 
nance Factories^ 

which are taken to 
Head III (b). Tents, 
packing materials 
and leather articles 
are the chief items 
of expenditure under 
this head. 

Total II • ! 

j 

8,3C,e2 { 

12,46,93 > 

20,82,55 

I 
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Table. — Expenditure of th^ Indian Munitions Board for the eighteeru 
months ending Septemher 30th 1918 — contd. 


(Thousands of rupees.) 


Head. 

Year end- 
ing March 
3l8t/l918. 

Six months 
ending 
September 
30th 1918. 

Total 

EZFEITDI- 

TUBE. 

III. Factories etc. — 

(a) Army Clothing 
Factories. 

3,87,67 

6,75.34 

9,63.01 

(&) Ordnance Fac- 
tories. 

67.74 

2,42,64 

3,10,38 

(c) Tanneries and 

tanstuffs. 

15,35 

8,14 

23,49 

(d) Other factories . 

9,15 

7,25 

16,40 

Total 111 

4,79,91 

8,33,37 

13,13,28 

IV Miscellaneous 

3,02 

•• 

3,02 

GRAND TOTAL 

1 

13,36,19 

21,07,76 

34,43,05 


This statement does not include stores purchased from abroad^ 
and although many of the articles which were 
by^he^oard ^“*'®*^*®®* purchased in India were imported, the tendency 
was to rely more and more on local manufac- 
ture, for the development of which for war purposes the Board 
was partly brought into existence. The Board’s invariable policy 
was to deal with manufacturers direct, wherever possible. An» 
analysis of eight and a quarter crores expended on ordinary stores, 
during the last quarter shows that 47 per cent, was paid ta 
purely Indian firms, 26 per cent, to purely European firms and 
27 per cent, to joint-stock companies. The joint-stock companies 
include the cotton mills, which are mainly Indian, and the jute 
mills, which are European in management but composite in share- 
holding. In addition to this, over a crore a month was paid for hides 
and leather, almost entirely to Indian firms. There is no doubt, 
therefore, that Indian firms have contributed mainly to the supply 

B 
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of stores, while far the greater part of the money paid to European 
firms and joint-stock companies has necessarily stayed in the country. 
Thus the 34 crores paid out by the Board during the last eighteen 
months must have given some assistance to the development of 
industries in India. That this is so is clear from the accounts of the 
textile and timber trades, the taiming and leather industry, and the 
development of the Tata Iron and Steel "Works given elsewhere in 
this book. The factories recently brought under the Board’s own 
control, also, are by no means insignificant examples of manu- 
facturing enterprise. The operations of the army clothing and 
leather factories are described separately, while the expansion in the 
output of the ordnance factories can best be seen from a comparison 
of their total cash expenditure m 1913-14, viz.^ about fifty lakhs, 
with the sum of Es. 2,42,64,000 which was spent on them in the 
first six months of this financial year. A large scheme for extension, 
which was imdertaken on the advice of Sir Frederick Black of the 
Ministry of Munitions, is now being carried out at a cost of about three 
quarters of a million sterling. This with the new acetone factory 
at Nasik, will give employment to a number of Indians and 
render the country more nearly independent of outside supplies of 
military stores. 

All indents from Government departments and railways passed 


Priority procedure. 


through the Board and its local representa- 
tives, and were carefully scrutinized with a view 


to obtaining every article possible in India. As Government has 
the greatest spending power of any body in India, the effect of this 
alone in encouraging manufactures was very great. In order to 
economise freight and , prevent unnecessary demands on the United 
Kingdom and the United States of America, recommendations for the 
grant of priority were made only when*' it was impossible to purchase 
the article or a suitable substitute locally, or to arrange for its 
manufacture within a reasonable period. Openings which came to 
light in this way were brought to the notice of likely firms, with 
the result that many new branches of manufacture are being and 
have been started in India. In numerous cases, also, the Board was 


able to bring the names of existing manufacturers, of which it became 


aware through its Intelligence Branch, to the knowledge of custo- 
mers and thus assisted in the development of industries. The follow- 
ing list of aiticles among others for which the Board repeatedly 
refused to recommend priority, on the ground that they, or a suitable 
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able to bring the names of existing manufacturers, of which it became 
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refused to recommend priority, on the ground that they, or a suitable 
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substitute, could be manufactured in India, show what opportunities 
have been afforded to Indian manufacturers by the war ; carbolic, 
sulphuric, and hydrochloric acids, caustic soda, magnesium chloride, 
zinc chloride, fflter-bag sheaths, brushes and brooms of aU kinds, 
leather and cotton beltings, boiler composition, bolts, nuts and 
rivets, locks and padlocks, galvanised buckets, buttons, buffer straps 
and buffers, buffalo jute-pickers, cast-iron piping, lamp chimneys 
and globes, chrome leather, disinfecting fluids, fire-bricks, soldering 
fluid, glass dishes and jars, various surgical instruments, pen-knives 
and pruning knives, scissors, leather washers and other miscella- 
neous leather articles, linseed oil, lubricants, manilla rope, antifriction 
metal, metal polish, red and yellow ochres, turpentine, paints and 
varnishes, roller skins, soap, tallow, tea chests and tea lead, twine, 
parajEn wax, cotton webbing, ship-fittings, sheepskins for rice mills, 
gears, cast-iron wheels, wooden handles for tools, hand tools and 
machinery spares of all descriptions. 

In order to develop India’s manufacturing capacity to the fullest 
possible extent, the Board appointed an experienced engineer as 
Controller of Munition Manufactures, whose particular duty it was 
to encourage the manufacture in India of articles required for the 
prosecution of the war, A special branch, the operations of which 
are described elsewhere, was also constituted to supervise the con- 
struction and re-erection of rivercraft, launches, etc., and to assist 
in the development of merchant ship-building in India. Apart from 
this, the Board supported applications for the export of plant 
from the United Kingdom and elsewhere in all cases in which it was 
required for the manufacture in India of essential articles which were 
likely to be produced during the period of the war. In similar 
cases the Secretary of State was frequently asked to support 
applications for passports for chemical and technical experts and 
skilled workmen required from Home. 

The Board has also maintained an Intelligence Branch, the func- 
tion of which was to collect industrial information 
Branch l***®l**S®nce disseminate it to other branches, and to 

provincial Controllers and Directors of Industries 
and so to act as a general ‘ clearing house ’ of industrial infor- 
mation. It worked in conjunction with other branches in developing 
Indian industries and resources, and its information was placed freely 
at the disposal of manufacturing firms and all concerns or persons, 
who seemed likely to undertake the manufacture of any useful article, 

b2 
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Special attention has been paid to the development of chemical 
industries in India, on the existence of which 
Chemical industries. depends the possibility of the sound growth of 

indigenous industries. The Board maintained a permanent chemical 
adviser, whose expert knowledge was at the disposal of all inquirers. 
A conference of chemists was held at Lahore in January 1918, in 
order to discuss how far it was possible in present circumstances 
to utilise the services of chemists in India to carry on inves- 
tigations of war importance or connected with industrial development, 
and in what way chemical research should be organised after the 
war. As a result of this conference, a number of researches have 
been conducted under the auspices of the Board by chemists, who 
kindly placed their spare time at its disposal, and from these 
researches some important results have been obtained. Constant 
inquiries have also been made as to the development of chemical 
manufacture in India and every possible assistance and encourage- 
ment has been given to firms engaged in this work. The following 
important chemicals among others have been produced on a commer- 
cial scale for the first time in India since the war began : — Caustic 
soda, magnesium chloride, red lead, thymol, sandalwood oil, and 
zinc chloride. The manufacture of sulphuric acid, copperas and 
other chemicals has also been greatly developed. 

In the cold weather of 1917-18, a small exhibit was organised in 
connection with the exhibitions of foodstuffs, etc., held in Bombay 
and Madras. In order to explain this exhibit and also to show 
what was being done in the way of industrial development, the 
first edition of this handbook was prepared. Both the exhibit 
and the handbook were prepared at short notice and so were not 
fully representative of the developments that have recently occurred. 
It is the intention of the Board to publish a number of special 
monographs on various industries, such as the textile and tanning 
industries, showing their previous history and development during 
the war and their future prospects. 

The Board has paid special attention to the development of what 
may be called key industries, so far as this 
development. *"**“***^^*^ has been possible in India. For instance, atten- 
tion has been focussed on the accessories used 


by the milling industries in this country, such as roller skins, 
pickers, sheep skins for rice polishing, belting, etc. Several of these 
articles are now being manufactured with success in India, and some 
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of our most important manufacturing industries are less liable to 
be disturbed by a sudden cessation of imports than they were before 
the war. Other industries, to which considerable attention has been 
paid, are the manufacture of anti-friction metal, ferro-manganese, 
glass, pottery, refractory bricks, disinfecting fluids, tea-pruning 
knives, tea chests, asbestos boiler composition, glucose, coir articles 
and graphite crucibles. In most of these, considerable success has 
now been obtained by manufacturers. Ferro-manganese is now 
exported on a large scale. The development of the glass industry 
has already been considerable, and such articles as bottles and 
phials, which were previously imported entirely from abroad, are 
now being manufactured in the country on a commercial scale. 
Refractory materials, suitable for lining the hottest furnaces, are 
now made in India, and it is hoped that the country will soon 
be independent of foreign imports of these articles. Pruning 
knives are also being made in numbers practically sufiScient to 
supply the whole demands of the tea industry, which reqxdres 
several himdred thousand annually. 

The Board has also examined the possibility of the manu- 
facture of certain important articles on a large scale in India. 
An example of this is the inquiry into the possibility of producing 
calcium carbide^ and nitrogen products, which is briefly discussed 
elsewhere. It is hoped that these and other researches will lead 
eventually to the establishment of various basic industries in India, 
which will hasten the general industrial development of the country. 
NuiherouB schemes for the establishment of "useful industries in 
India have been placed before the Board. These owe their incep- 
tion chiefly to the enterprise and initiative of private firms. The 
following examples of new manufacturing industries, for which in 
many cases the plans are already far advanced, may be given : — 
the distillation of coal tar ; 

the rolling of steel plates and the making of galvanised sheets 
and tin plates ; 

the refining of, copper and zinc ; 

the erection of plants for making steel tubes and steel piles ; 
the manufacture of textile and agricultural machinery ; 
the making of railway wagons and electrical plant ; 
the production of steel-wire, cutlery and enamelware ; and 
the construction of electric furnaces for the production of steel 
castings and ferro-alloys. 
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Development during the war has, however, been hindered 1 
several causes, which have made it far more difficult for India th; 
for other countries more advanced industrially to take advanta 
of the opportunities afforded by the war. These are — 

(fl) the great difficulty under war conditions of obtaining esse 
tial machinery and materials such as cannot be ma* 
in India ; 

(6) the shortage of coal and coking plant, coupled with a shoi 
age of railway wagons and coasting vessels ; 

(c) the difficulty of procuring from abroad chemical and techi 

cal exp&cts, who are all needed in their own countri 
(India herself has very few such experts) ; and 

(d) the shortage of skilled labour. 
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Industrial Development in Bengal. 

By J. C. K. Peterson, C.I.E., LC.S., 

Controller of Munitions and Director of Industries^ Bengal. 

The war has already had a very direct effect on all industry in 
^ . ... India. It has taught India its dependence 

tries on imported acces- other countries and the danger of snch 

^oties. dependence. 

The two chief industries in Bengal, jute and tea, were entirely 
dependent on supplies of machinery from Europe. At the outbreak 
of war, if the supply of raw hide pickers from England had stopped, 
most of the jute mills on the Hooghly would have had to shut 
down. The consumption in the Bengal jute mills is approximately 
46,000 a month. If pickers could not have been obtained, machinery 
and buildings worth millions of'pounds sterling would have lain idle. 

A very large proportion of the Indian tea crop was, and still 
is, packed in boxes obtained from foreign countries. Patent chests 
were imported from Bussia or Japan, and the metal ffttings came 
from England or America. Ordinary boxes are also imported from 
Japan in large quantities. Hoop iron, nails and clips for fastening the 
patent chests also come from foreign countries. Without these 
supplies it would be impossible to pack the tea and a very large 
percentage of the crop would rot, as tea cannot be stored in bulk. 

These are only minor instances, but they indicate the danger to 
India of dependence upon external supplies. 

The industrial development in. Bengal which has followed on the 
, j ^ , war has run mostly on this line. A need has 
ment : its causes and arisen ; some source of supply has been cut 
character. off, and immediately private enterprise 

assisted or directed by the State, has come forward with attempts 
to replace it. Military necessity drove the State into the great 
markets. The State became a shopkeeper on the largest possible 
scale, and it could not afford to risk any shortage in supply. The 
old theory that private industry should be left to look after 
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itself is dying. In vrar time, industry cannot look after itself. The 
cutting off of supplies has, therefore, led to development along 
one line. 

In another direction the cutting off of markets has led to develop- 
ment. This is not at present so much in the public notice, but even- 
tually it will be a more far-reaching cause of industrial development 
than the other. One of India’s most valuable possessions, both 
from a military and a commercial point of view, is a constant supply 
of raw hides and skins. Together with this, there is the very large 
supply of tanning materials, both vegetable and chemical, which 
■exist in the country. The tanning of a hide adds roughly four to 
five rupees to its total value, yet for years India had been exporting 
its hides and its vegetable and chemical tanning materials in the same 
ships. A certain amount of tanning was carried on, both vegetable 
and chemical, but the number of hides treated was negligible com- 
pared with the number exported. In Bengal alone the raw hides 
exported in 1913-14 weighed 1,302,490 niaunds. Of these hides 
the Central European Powers took the greater proportion. In fact 
it is estimated that before the war at least 60 per cent, of the total 
export of raw hides went either to Germany or Austria. 

When war broke out this market Vanished. The w^orld, however, 
must have leather, and it is inconceivable that these enormous 
•supplies of raw materials should be allowed to be wasted. The 
military value of constant supplies of leather may very easily be 
■one of the determining factors in a war, for no army can fight without 
boots and harness, and the wastage in the field is enormous. 
The market formerly offered to India by the Central Powers was 
therefore largely replaced by England and her Allies, and large 
quantities of hides are now being exported for their armies. Already, 
however, it is said that England cannot tan the supply of hides 
which is being sent out of this country, and India is being asked 
to extend tanning in this country. The cutting off of the Central 
European markets has made this a practical necessity, and already 
private and public enterprise is meeting the necessity. 

It is impossible to make any territorial division in dealing with 
the industries of this side of India. The centre of development 
is Calcutta, The large business firms have the|r headquarters 
here and the influence of Calcutta as a market, a port, and a clearing- 
house for ideas and schemes for development extends over the 
provinces of Bihar and Orissa, and Assam, as well as over Bengal. 
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The schemes mentioned below in some cases are being worked out 
in Bihar and Orissa and Assam as well as in Bengal. The reason is 
obvious. Bengal itself contains few natural resources, and its in- 
dustries depend very largely on the great mineral deposits which 
•exist all along its border in Hazaribagh, Falamau, Singhbhum, 
Manbhum, and the Feudatory States of Orissa and Chota Nagporc. 
It is therefore impossible to separate the subject territorially. 

The present industrial development has already effected a great 
-deal. The air is full of new schemes and the country of new enterprises, 
which are being rapidly developed to supply its wants. Public opinion 
is veering round from its former indifference or satisfaction to a dis- 
content which means to see that India is in future self-support- 
ing and that its commerce, trade, and industries shall no longer be 
dependent on external supplies. The material effects of these great 
causes can be traced in every industry in Bengal. 

iln 1913-14 the weight of the raw hides exported from Bengal 

was, as has been said, 1,802,490 maunds. 

Hides and tanning. exported was 

13,153 maunds. It would not be supposed from these figures 
that Bengal had an inexhaustible supply of both vegetable and 
chemical tanning materials and that one of the first tanneries 
in India (John Teil & Co.) was originally established in 
Calcutta. It was argued that the water of Calcutta was not suitable 
ior tanning, that tanning material could not be obtained, that the 
climate made tanning impossible. All these and other reasons were 
j)ut forward as causes for the apathy displayed towards this very 
important industry. As a direct result of the war these assertions 
lave been examined both by private enterprise and by Government. 
The water has been analysed and found quite suitable, as indeed the 
•experience of the small tanneries which already existed had proved. 

New processes of chemical tannage are being examined. There 
.are already two chrome tanneries in Bengal, the Berhampore Tannery 
•and the National Tannery. One tannery in Calcutta (the National 
Tannery) is already making its own chromate salts from the raw 
ere obtained from mines in the Singhbhum district. In Calcutta 
Messrs. Graham & Co, are considering the possibilities of a new 
process which will greatly shorten the period of tanning. 

In the manufacture of leather goods there has also been great 
development. The demands from the jute 
mills lor the leather articles which they require 


leather manufactures. 
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have helped to produce this. Raw hide pickers are being made 
by Messrs. Graham & Co., and the Berhampore Tannery (Chari & 
Co.). Roller skins, picking bands and picking straps are being 
made by the Berhampore Tannery, the National Tannery and other 
tanneries. Leather belting is being made by the Albion Tannery, and 
proposals for the establishment of a factory for its manufacture 
have been taken up by another Calcutta firm. The mills have 
themselves discovered that country leather will serve for many 
purposes for which formerly imported leather was used. Leather 
on edge rollers have been made successfully and most of the mills 
are now using rollers with country leather laid on flat. 

Very large quantities of leather are required* for the army 
for harness and saddlery equipment, boots, and the munda shoes, 
which are used by the followers. There is also a large and constant- 
demand for half tanned leather from the War Office in England. 
This trade in Bengal has now got a fair start and is fairly well organ- 
ised. Previously most of the tanning done was in small tanneries* 
which worked on insufficient capital. The tanners were therefore 
strongly tempted to remove the hides from the tanning pits before- 
they were properly tanned, in order to turn over their capital more 
rapidly. The result was that the tanning in Calcutta was inferior. 
The standard has now been raised and a very large amount of 
capital has been brought into the business by the large firms who 
have taken it up. Messrs. Sassoon & Co., and Messrs. Graham & 
Co. have constructed new tanneries, the total output of which, 
when they are in full swing, -will be approximately 50,000 hides a 
month. Two existing tanneries have been taken over by Messrs- 
Bird & Co., and Messrs. Grace Bros., respectively, and are being 
re-constructed. 

In order to assist and guide this new industry the Government 
of Bengal have approved a scheme for the institution of a Research 
Tannery in Calcutta. The scheme has now been worked out in 
detail, A site has been selected and has been acquired, and the 
buildings are practically completed. An Indian student who has 
been doing special research work in England has been appomted as- 
chemist. The special programme of work which has been laid down 
for the tannery is : — - ^ 

(1) to investigate local tan stuffs and their value; 

(2) to investigate the possibility of cultivating tarwad, karwo 

and any other tan stuffs in this province ;• 
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(3) to investigate sole leather tannages ; 

(4) to anange for a clear statement and classification of the 

Indian hides coming into the Calcutta market ; 

(5) to experiment with chemical tannages. 

Apart from the machinery used, which is almost entirely imported, 
the tea industry also depends very largely on 
imported consumable stores. The total number 
tools, etc. of tea chests required for the Indian 

crop is between three and four millions. Of this number not more 
than one and a half million were, before the war, manufactured in the 
country. The chief reason for this was that exporters greatly 
preferred the patent chests either of three-ply wood (as the Venesta 
and Acme chests), or of metal (as the Metallite chest), because 
these chests weighed less, were more easily closed, and would hold 
more tea. With bigb freight the advantage of a light box is obvious 
and the big Eussian buyers would not export except in patent chests. 
High railway freights, also, were against the Indian saw mills competing 
successfully with Japan and other countries in the supply of ordinary 
wood chests, and, except in Assam, where local boxes were largely 
used, the possibilities of an Indian supply had been hardly examined. 
The timber required for tea chests is of a very special kind. It must 
contain no sap which would corrode the lead in which the tea is packed, 
must be free from any odour, as tea will take this up readily, and 
must be well seasoned, as the tea is usually hot when packed and 
unseasoned wood warps. An examination of the question has 
shown, however, that suitable timber exists in India in large quantities 
and that it is only necessary to put the producer and consumer 
in touch with one another to secure its acceptance. In addition, 
the demand for patent tea chests will inevitably drive this country 
to establish three-ply factories for the manu&cture of these. Messrs. 
Bird & Co. have already established a three-ply factory in the 
Surma Valley in Assam, and Messrs. Davenport & Co. have obtained 
a concession in the forests of Northern Bengal with the object of 
supplying the demand for three-ply tea chests in this province.* With 
this project this firm is associating a lead rolling mill. 

Other needs of the industry are already pressing on the Indian 
■ producer. Tea lead is required for packing. This is already pro- 
duced in Bengal (the Eamarhatty Lead Mills) and also in Ceylon, 
from Burmese lead, but the supply is not sufficient for the entire 
Indian crop and other proposals have been put forward for the 
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establishment of new mills which will make India entirety self-sup- 
porting in this respect. 

The tools and implements required by the tea industry are also 
now being manufactured in India. The attention of Government was 
first directed to the manufacture of pruning knives. Very large 
quantities of these are used by the 4ea industry amounting, it is com- 
puted, to about two lakhs a year. In a very short time the manu- 
facture of these from English steel was taken up in India and Messrs. 
Skippers & Co., and other firms are now making good knives in 
this province. Pruning knives are also being made by Aspinwall 
& Co., in Southern India, Johnson & Co., of Aligarh and by local 
blacksmiths and manufacturers in Darjeeling, Manbhum, and 
Shillong. Some of these local products are quite satisfactory and 
the makers do a fairly large local trade in them. One of the chief 
■difficulties is the supply of steel. The knives can be made but 
there is a great shortage of suitable steel and makers are experiencing 
difficulty in obtaining supplies. It has, however, been ascertained 
that the Tata Iron and Steel Works can produce steel of the quality 
required. The first knife made from their steel was produced by 
Butto Eristo Paul & Co., Calcutta, and as a result of the experiment 
Tatas have offered to supply steel of the quality required. Firms 
are also taking up the manufacture of the hoes, digging forks, 
kodalis, etc., required by the tea industry. 

The only other plant required by the industry is the machinery 
actually used in the manufacture of tea. With very few exceptions 
this has never been made in the country. Messrs. Marshall & 
Sons of Gainsborough, England, have now however decided to 
establish a branch in India, where they propose to make and repair 
most of the machinery required by the industry. The machinery used 
in the manufacture of tea is very intricate and can probably 
•only be made by a firm that has always made a speciality of 
' it. In addition to this, many engineering firms are now repairing 
tea machinery or making spare parts which have never before been 
made in this country. 


In the engineering industry there has naturally been great 
development. One of the chief objects of 
enforcing the pnority procedure was to save 
skilled labour in the United Elingdom, so that it might be concen- 
trated on work essential to the war. As a result, India has been 
thrown more and more upon her own resources. Machinery which 
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formerly would have been discarded has been repaired and kept- 
in work owing to the impossibility of obtaining replacements. 
Machines have been made in India which have never been made 
here before, as it is now impossible to obtain them elsewhere. 
Further, the constant demands made upon India by the armies 
in Mesopotamia and East Africa for munitions of every kind, 
from ' shells to rivets, bolts and nuts, have stimulated mechanical 
production very greatly and much ingenuity has been displayed 
in meeting these demands. 

There has also been much direct development due to civil demands 
for materials and machinery which formerly were obtained from 
external sources of supply. Galvanising on a fairly large scale 
is now being done by P. N. Dutt & Co., and by the Indian Galvanising 
Company (Heatly & Gresham). Both these works existed before the 
war, but have developed greatly as the result of the demand for such 
galvanised articles as were formerly imported. Kilbum &; Co., and. 
Heatly & Gresham are installing plants for the manufacture of 
enamelled iron ware in India. Heatly & Gresham have also estab- 
lished a workshop for the manufacture of the vacuum brake 
material required by Indian Railways. Electrical and medical 
porcelain is being made at the Calcutta Pottery Works at Tangra. 
These works are now working practically at full pressure and most- 
of their output is taken up by direct war orders. Messrs. Balmer, 
Lawrie & Co. are ' starting a workshop for the manufacture and 
repair of all classes of electrical machinery. Messrs. J. C. Bannerjee, 
J. C. Galstaun, McLeod & Co., and other firms are importing plants 
for the manufacture of bolts, nuts and rivets. 

In the jute industry practically all the consumable stores and 
all the machinery were, before the war, imported from the United' 
Kingdom. Bobbins, plane tree rollers, pickers, roller skins, belting, 
porcelain thread guides, etc., all came from England. Careful 
examination has shown that all these stores and many others can 
be successfully produced in this country, and they are now being* 
produced successfully on a commercial scale. Bobbins of excellent 
quality are made by A. T. Mukherjee, while plane tree rollers have, 
been made by Davenport Sc Co.’s saw mills in the south of India. 
Porcelain guides are made by the Calcutta Pottery Works. 

One of the largest makers of textile machinery in the United! 
Kingdom is considering a scheme for the establishment of a branch 
works in India for the manufacture of textile and especially jute 
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machinery. Messrs. McLeod & Co., at the Britannia Engineering 
Works, in addition to the manufacture of spare parts for jute and 
•cotton mill machinery, have now obtained a complete plant for 
making spindles and flyers by the latest and most approved methods. 
They also do fine iron»and brass castings such as have hitherto been 
imported from England, and manufacture of malleable castings. 
McLeod & Co. are also considering a scheme for the manufac- 
ture of agricultural implements in India from Indian steel. All these 
industries are at present handicapped by the shortage of pig iron for 
■ordinary industrial purposes and also by the restriction on the im- 
port of suitable machinery for new developments. 

The Angus Co. has set up a very large mechanical workshop 
where they hope ultimately to be able to make all classes of jute mill 
machinery and all the consumable stores which are at present im- 
ported from England. Owing to the American capital invested 
in this company, it has been able to obtain large supplies of 
machine tools of the latest type from America and expert super- 
vision for the proposed new works from the same country as well 
as supplies of raw material. The works are at present engaged 
in the manufacture of machine tools which they will themselves 
require, among which may be mentioned a seven-foot centre lathe. 

The Bengal Brass Company manufactures all classes of brass 
and gim-metal work. This firm proposes to import a complete 
wire-drawing plant. 

John King & Co. have made the following articles which were 
formerly imported : — Baling press complete with pumps working 
at a pressure of 2 tons per square inch as used in the jute mills, 
colliery coal-tub wheels, large double crank solid forged crank 
shafts, milling machines, lathes of aU. sizes, rag and milling machines 
for cloth, steam hammers, winding engines, and drying machmes 
for roping. This firm is also experimenting in the manufacture 
of emery or carborundum grinding wheels. The workshops attached 
to the jute mills are also now manufacturing many articles which 
were formerly imported. 

The urgent need for iron and steel in England, Erance and America 
for ship-building and to make good the wastage of modern war, 
at a very early stage, largely deprived India of external supplies of 
iron and steel. India was thrown on its own resources which are 
still insufficient to meet its demands. As a result it was necessary 
to organize the iron and steel trade to meet demands. The Tata 



Industrial devehpmeM in Bengal. 


25 


Iron & Steel Co. have undertaken very large extensions (see page 401). 
The Bengal Iron and Steel Company also propose to take up the 
manufacture of steel after the war at Blulti and, a more recent 
company, the Indian Iron and Steel Co. (Bum & Co., Managing 
Agents), will make pig iron and steel at Asansol. 

There has also been much development in the manufacture of 
chemicals on the Hooghly m the neighbourhood of Calcutta, largely 
as a direct result of the war. Messrs. Andrew Yule & Co. have started 
the Great Indian Phosphate Co. and the Magadi Soda Co., for whom 
they are agents, have established large works at Budge Budge with 
a view to manufacture caustic soda from sodium carbonate imported 
from East Africa. Messrs. D. Waldie & Co. and the Lister Antiseptic 
Dressing Co. are distilling coal tar on a small scale. The Bengal 
Chemical and Pharmaceutical Works are making thymol from ajwan 
seed, refined saltpetre from the crude product of the Bihar factories 
and potassium carbonate from the same raw material, and surgical 
dressings. They are also at present manufacturing fire extinguishers. 
Messrs. Smith, Stanistreet & Co. have added largely to the num- 
ber of locally made drugs and medicines, and the North-West Soap 
Co. is in a position to supply concentrated commercial glycerine, 
carbonate of potash and caustic soda. Messrs. Andrew Yule & Co. 
have installed a plant for the extraction of salt on a large scale. 
Deyelopment in the chemical industries is greatly retarded in many 
directions by the restrictions placed on the import of machinery 
and plant. The rise in the price of heavy chemicals and the 
difficulty in procuring the services of competent experts operate 
in the same direction and also' preclude industries such 
■as paper making, which were established long before the war, 
from taking all the advantage of the situation created by the 
war. 

Another line of development is the manufacture of fire 
bricks and silica bricks. Supplies from abroad having been cut 
■off, the maintenance of the steel and iron furnaces was imperilled 
a.nd it was immediately necessary to organke the manufacture 
of the bricks required for the fmrnaces in this country. Pice 
bricks are now being made in very large quantities by Messrs. 
Andrew Yule, Messrs. Bird & Co., at Kumardhubi and by 
Messrs. Bum k Co. The entire output has been taken up by 
the Tata Iron and Steel Works for the maintenance of their 
furnaces. 
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In Bengal, attempts have been made to organise the hand- weavers, 

Textiles manufacture of dosuti for tents, and 

tapes and hhaki webbing are being manufactured 
by hand on a large scale in Calcutta and its neighbourhood, Howrah, 
Hooghly, Nadia and Bankura. Buttons are also being made for 
the army by the Home Industries Association and by other firms^ 
Experiments are also being made in consultation with the Govern- 
ment Fibre Expert as to the use of sunn hemp as a substitute 
for flax, of which there is now a great shortage (see page 366.) 
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Industrial Development in the Madras Presidency. 

By C. a. Innes, I.C.S., 

Bi/rector of Industries^ Madras, 

Before the war the chief imports into the Madras Presidenc 7 
were almost entirely manufactured goods, and the chief exports 
consisted mainly of raw materials. Natural handicaps were largely 
responsible for this state of afEairs, and it is not surprising that the 
past four years have not been marked by the development of new 
industries on the same scale as in Bengal. But the effect of the 
war has been fe"t in many ways. Generally speaking, it has tended 
to make the Piesidency more self-supporting and less dependent 
on the United Kingdom, and while it has arrested temporarily 
the development of some industries, it has opened up new possibilities 
and has diverted energy into new channels. 

Before the war the most important industry in the Madras 
Presidency, judged by the test of export trade> 
Ea? tanning of hides and skins. The latter 

branch of the trade was exceptionally prosperous 
in the first two years of the war, and the high prices ruling for skins 
in England, the United States of America and Japan, led to a ^arge 
increase in exports. But ovdng to the necessity of conserving bark 
for the tanning of hides required for the purposes of the War Office, 
it was found necessary to prohibit the tanning of skins in April 1917, 
and the tanneries are now either idle or are employed in the produc- 
tion of the rough tanned cow hides known as East India kips, which 
are in great demand for use in the manufacture of army boots. 
The development of this branch of the Madras tanning industry 
is dealt with in detail in another part of this volume,* and need not 
be referred to at length here. But it may be mentioned that not 
only has the production of kips been greatly increased, but the- 
quality of the leather has been immensely improved by the control 
exercised by the Indian Munitions Board over the tanneries and 
by the prohibition of the pernicious practices of adulteration and 


* Seepage 160. 
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Tanning barks. 


excessive greasing. All branches of the trade are agreed that the 
prohibition of adulteration should be continued after the war, 
and the Government of Madras are now considering what measures 
should be taken to secure this end. 

The great increase in the output of kips and skins in the first 
two years of the war led to an acute shortage 
of tanning bark, and steps have been taken 
not only to encourage the cultivation of avaram (Cassia auriculata), 
the tanstufi most commonly used in the Madras Presidency, but 
also to popularise the use of other tanning barks. Mr. Pilgiim, the 
Tannin Expert to the Government of India, toured in the Presidency 
in 1917 in order to investigate its resources in tanning materials, 
and on his advice a series of experiments with new tanstuffs, either by 
themselves or in different mixtures, was instituted at the Leather Trade 
School. Many of these experiments have been very successful, and as 
the result of them, the twig and trunk bark of Anogeissus latifolia and 
wattle bark have been issued to tanners by the Controller of Tanstuffs. 

The demand for leather accoutrements for the army and for 
certain classes of leather goods previously 
imported from home has also stimulated the 
production of finished leather in Madras. In addition to the 
Chrome Leather Company, two new leather firms, the Madras Leather 
Co., Ltd., and the South Indian Leather Co. have come into exist&Lce, 
since the war began, and gloves, leather waistcoats, bandolier 
pockets, harness and other items of military equipment are made in large 
quantities, as well as roller skins, leather belting and picking bands. 

Most of the Madras weaving mills have been pressed into service 
for the supply of cloth required by the troops. 

The weaving Indus- Buckingham and Carnatic Mills rendered 

try ; Buckingham and ,, ^ ^ ^ .lt.- x- 

Carnatic mills. the most important service in this connection, 

and used to supply monthly, approximately, the 

following quantities of materials ; — 


Finished leather. 


Khaki drill 
Khaki pagri cloth 
Boosootie (for tents) . 

Canvas duck (for nose bags, etc.) 
Cotton holland (for Lning) . 
Khaki tape 2* . 

Khaki webbing (for rifle slings) 

^ Cord for identity discs 


1,500,000 yards. 

250,000 „ 

90.000 „ 

40.000 „ 

30.000 „ 

50.000 „ 

25.000 „ 
1,200 lbs 


In order to obtain these results^ however, the mills have had 
'to provide substitutes for many eesentials which hitherto they 
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have imported, and their record in this respect is an interesting 
example of the effect which the war has had in tending to make 
Indian industrial concerns less dependent on Europe. For the 
dyeing of fast khak^ for instance, chrome alum is necessary, and 
before the war this chemical was imported from Germany. On 
the outbreak of war, the mills thrown on their resources made chrome 
alum for themselves from bichromate of soda, and have also experi- 
mented in the manufacture of bichromate of soda. An experi- 
mental furnace has been erected, and attempts have been made 
to convert chromite, which is a mixture of chromium and iron 
oxides, first into sodium bichromate and then into chrome alum. 
Promising results have been obtained, but the matter is still in the 
experimental stage. Turkey red oil, which was formerly imported 
from the United Kingdom, is now made in the mills from indi- 
genous castor oil and Indian-made sulphuric acid. Similarly the 
tarpaulins used for packing bales of cloth, which formerly were 
imported, are now made at the mills from Indian hessian cloths 
on a machine designed and built in the mill workshops. Machinery 
for dyeing khaki, rifie slings and tape has also been designed 
and made in the workshops as also webbing looms. Since the 
war started, it has been necessary to store large quantities of 
sulphuric acid in lead-lined tanks, and the mills now do their own 
autogenous soldering of the lead joints which formerly could be 
done only by European experts. Many other articles which formerly 
were imported are now made in the mill workshops, such as frames 
for healds, set screws, bolts and nuts, shoe rivets for baling, weft 
Jork holders, box end spring bits and temple heads, all for looms, 
doffing cans, weft cans and oil cans, woven motor starter resistances, 
3 pole switch gear in interlocked C. I. case and armature coils for 
I). 0. motors. Picking sticks, staves and lease rods, shuttle pins, 
warpers creel pegs, dobby lattices and other wooden articles previ- 
ously imported are now made from local timbers. One of the most 
interesting developments has been thread maldng. Owing to the 
demands of the Army Clothing Department at one stage of the 
war for locally-made thread, extensive experiments were made 
to produce thread from Indian cotton. Yam had to be doubled, 
polished, singed and spliced instead of knotted, and spooled. The 
necessary machinery had to be converted or made, and much 
resource and ingenuity were necessary before thread could be made. 
But eventually 3,500 lbs. of thread were supplied monthly to the army 
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Another result of the war has been the organisation by Messrs, 
Chettle & Holt, Ltd., of a tent factory and a 
en ac ory. webbing factory. In the latter factory 

hand looms only are employed. 

Most of the engineering workshops in Madras have been 
improved in order to manufacture machinery 
machinery parts which formerly were im- 
ported. Messrs. Massey & Co. have undertaken 
the manufacture of stocks and dies and screwing tackle generally, 
and are installing drop stamps in order to manufacture horse shoes 
on a large scale for the army. At the Madras Engineering 
Works all the iron bedsteads required for the hospital ship Madras 
were made, and they have also made much sugarcane crushing 
machinery for the East India Distilleries and Sugar Factories, Ltd. 
They are now turning out screw-cutting lathes. The Indian 
Aluminium Company, owing to the impossibility of obtaining 
aluminium sheets and circles, has turned to other metals and is 
manufacturi g galvanised iron water bottles, brass cooking sets 
and gun cotton cases for the army. A new company, the Metal 
Fittings Manufacturing Company, Limited, has been formed for 
the manufacture of buckles, shackles, swivels and other metal 
fittings required by the Ordnance Department. Messrs. George 
Brunton and Sons of Cochin, who have made for some years past 
oil engines for draining the submerged paddy lands in Cochin 
State, have developed their works in many directions. Since the 
war began, they have supplied to customers all over India more 
than 30 different types of cylinders for motor cars, motor omnibuses 
and marine engines, and their success in casting cylinders and other 
parts of internal combustion engines led them on to building the 
whole motor. The first motor built proved equal in ejB&ciency to 
the imported engine it replaced, and as soon as machine tools are 
available, the firm is prepared to manufacture motors on a large 
scale. Machinery for brick and tile works has also been built, 
and satisfactory results are reported to have been obtained from a 
suction gas plant producer constructed of reinforced concrete 


instead of the usual rivetted steel plates. Hydraulic pumps for 
a coir yam press are also being made. The Madras Electric 
Supply Corporation and the Madras Electric Tramways, Ltd. 
were thrown largely on their own resouifces and were compelled to 
make for themselves many articles which formerly they procured 
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from the United Kingdom. Among such articles may he mentioned 
cement transmission posts, transformer tanks, machine and dis- 
tributor switch panels, Bastian meter boxes, house service cut- 
outs, exciter field coils for rotary convertors, car pinions, overhead 
cars, section insulators and trolley wheels, bushes and heads. 
Among other new developments may be mentioned the manufac- 
ture of pruning knives and other estate tools by Messrs. Aspinwall 
& Co. of Cochin and the manufacture of looms and loom parts by 
Messrs. Best & Co., while most of the iron rounds and flats now 
used in the Presidency are obtained from the rolling mills of Messrs. 
G udert & Co. at Pondicherry. 

The Madras Presidency is very rich in oil seeds of all kinds, but 
so far it has been content with a lucrative 
triesT** *^***** *ndu8- export trade in the raw material. But there are 
indications of a change in this respect. The 
Government Experimental Soap Factory at Calicut on the west coast 
has been remarkably successful, and it is probable that after the 
war there will be a considerable development of soap making in 
Southern India. Messrs. Tata Sons, Ltd., have already floated a 
company which will establish a large modern copra crushing mill on 
the west coast and will also, it is believed, take up the allied 
industries of soap making and the manufacture of edible oils and 
fats. Messrs. Best & Co. are already refining cocoanut oil at 
Pondicherry, and the resultant product, under the name of cocoatine, 
has practically displaced the use of ghi in European households 
in Madras. The shortage not only of imported lubricating oils 
but also of castor oil is likely to lead in the near future to the manu- 
facture in Travancore of a lubricating mixture from various indi- 
genous vegetable oils and fats. 

The chemical works of the East India Distilleries and Sugar 
Factories, Ltd., at Eanipet, have developed in 
tries**^*^**”^*^^* many directions. The output of sulphuric acid 

and hydrochloric acid has nearly been trebled 
since the war began, and in addition the company is now manufac- 
turing on a commercial scale nitric acid, epsom salts, green 
copperas, disinfecting fluids and ink. Experiments are also being 
made with ink tablets, and the manufacture of stoneware goods 
for electrical purposes is being investigated. At its sugar factories 
at Nellikuppam the same company has begun manufacturing golden 
syrup on a large scale. The paper mill at Punalur in Travancore, 
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which foi 30 years had struggled against adversity, has profited by 
the opportunity afforded by the war. With the help of the 
Department of Industries, its machinery has been put in order, 
and it is now making brown paper from bamboo pulp. The 
making of pencils has been successfully demonstrated in Madras 
by the Department of Industries, and the factory has now been 
sold to a private syndicate. Besides making pencils of all kinds, 
the factory is turning out copying ink and has experimented with 
the manufacture of carbon brushes. The manufacture of glue 
from tannery fleshings has also been taken up by a private firm 
assisted by the Department of Industries, and promising results 
have been attained. 


Two other developments remain to be noticed. In 1917 owing to 
Salt manufacfaire tonnage difficulties there was a serious shoi-tage 
of imported salt in Bengal and owing to a 
succession of bad years, stocks both in Madras and Bombay wore 
greatly depleted. The Northern India Salt Revenue Department 
had also sold salt far ahead of their stocks, and a crisis arose. 


Gambling began in the salt market, and a big rise in prices followed. 
Everything possible was done in Madras to increase the output of 
salt, and by opening new areas and increasing the areas under 
cultivation in existing factories, the total cultivated area was 
increased from 11,865 acres in March 1916 to 20,000 acres in 1918. 


In. the season which has just closed the outturn of salt was 158 
lakhs of maunds or 26 laUis more than in any previous season. The 
Salt Department, moreover, is endeavouring to take advantage of 
the present state of affairs to secure a permanent market for Madras 
salt in Bengal and to oust the imported foreign article. Bengal 
wants a pure clean salt, and the D^artment is endeavouring to 
introduce an improved process which will result in producing a salt 
suitable for the Calcutta market. A concession has been granted to 
a Calcutta firm to work a large factory of nearly 2,000 acres in 
the Ganjam district for the S|mply of salt exclusively to Bengal. 

The war has also led to Ir revival of the building of wooden 


SUpbuildlns. 


sailing vessels for the coasting trade. These 
vessels have been built in considerable numbers 


at Calicut, Cochin, and AUeppey on the west coast and at Cocanada 
and Masulipatam on the east coast. At Cochin, the firm of Messrs. 
Brunton &> Sons, which for some time past has been making motor 
launches, is now building a large motor cargo vessel for an Aden firm. 
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Industrial Expansion in Bombay Presidency. 

By P. J. Mead, I.C.S., 

Director of Industries, Bombay. 

Bombay Presidency is mainly recognised in tbe industrial world 
as n centre of textile manufactures, and the big 

tr Jfdevelopnient/"**"** *^”**‘’“ Bombay, Ahmedabad, and Sho’a- 

]mr, have prospered exceedingly during these 
months of war, and have also contributed their quota of textiles 
required for the troops. As an industry, cotton spnning and 
weaving has, from the point of view of the Indian, been mainly a 
commercial venture, the actual processes being almost entirely 
carried out under skilled Western direction. The Indian has shown 
managing ability in varying degrees, but on the whole a consider- 
able measure of prosperity has been achieved and profits have 
indeed in many years been so easily won that the mi l industry 
has absorbed to a very largo extent all the business enterprise and 
capital available. The Swadeshi movement which started in 1906 
and passed, through various phases, from a sentimental boycott 
of all European-made articles to reasonable aspirations towards 
industrial training and enterprise, first took shape in this Presi- 
dency m the Talegaon Glass Works where under Japanese supervi- 
sion young boys wore given an industrial education, and a succession 
of fairly trained glass blowers have since been distributed all over 
India. Yarioua other small industrial ventures have been mostly 
organised and to a large extent maxmed by Brahmans, who show 
themselves quick at absorbing new ideas, but somewhat volatile 
in their rapid changes from one industrial process to another. Ihus, 
in one factory the manufacture of matches was first undertaken; 
the manager next transferred his allegiance to elate pendds 
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and finally wound up with experiments in tile making. Consider- 
able sums, generally borrowed from friends at a fairly moderate 
rate of interest, have been frittered away in these ventures, often 
undertaken after the briefest and most superficial examination 
of the sources of raw products required, and with only a slight 
acquaintance with the processes involved. The factories in many 
cases have been erected in pleasant climates close to the promoters’ 
homes, without regard to markets or supplies. One prevalent idea 
underlying many of these ventures is not in itself unsound and 
may bear useful fruit. There is a good deal of altruism in these 
Brahman .ndustrial ventures and, in contrast perhaps to the some- 
what cynical disregard of their labourers’ welfare which strikes 
the eye in Bombay City, the Wadi or industrial garden city has 
found favour with several up-country industrialists. The result tends 
to be a contented labour force and excellent prospects of useful 
recruitment among the younger generation springing up in these 
areas. Allegiance to the work in which they have been trained 
and brought up has not, however, proved sufficiently strong in 
the case of certain glass works in the Deccan to compete with the 
temptation of higher wages offered in Bombay City, though pro- 
bably it has helped considerably. 

Setting aside cotton, the exports of manufactured goods are 
still almost infinitesimal as compared with the raw products, but 
there have been considerable increases in the exports of castor, 
groundnut, and sesamum oil, and of castor and groundnut cake, 
and with improved methods of crushing, refining and probably 
hydrogenating the final product, there must be great scope for an 
extension of all these oil-seed industries. Some progress has already 
been made in respect of the groundnut, and the following brief 
note by Mr. Mackenzie Wallis shows what has been done in respect 
of the new flour, which has been christened ‘ Nutrkmine.’ 

“ Nutramine represents a standard flour prepared from the 

NtttraYnine groundnut (peanut, earth-nut, mungphali) after 

the greater part of the groundnut oil (Arachis 
oil I has been expressed. This flour is of high nutritive value on 
account of its protein content, and can be made up into palatable 
biscuits and bread. The advantage of preparing Nutramine to the 
oil-mill owner is that not only does he obtain a clean cake selling 
at a good price, but the quality of his oil is improved without 
the necessity of a large outlay of capital for additional machinery. 
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The chief details in the process as worked out in Bombay are as 
follows : — 

(1) The decorticated nuts require to be washed free from dirts 

grit, stones, and foreign bodies. 

(2) The inner red skin must be removed as completely as 

possible by breaking the decorticated nut and blowing 
away the skin by means of a blast of hot air. 

(3) The Arachis oil must be expressed in the cold in a hydraulic 

press or expeller. Using these clean white seeds the 
resulting oil is quite clear, possesses a pleasant taste, 
and further^ has good keeping qualities. 

(4) The groundnut cake still contains oil, and this is removed 

by further expression after the cake has been warmed 
preferably out of contact with steam. 

(5) The resulting cake now contains from 6 to 8 per cent. 

of oil, and is ground to a £uie flour and sieved. Both 
the fine flour and the* uncrushed fragments may be 
used for biscuit making. The flour constitutes the new 
preparation known as Nutramine. 

The adoption of this flour as a food can be urged both on scientific 
and economic grounds. The biscuits made from this flour have 
proved an unqualified success, and the whole industry promises 
well. At present an attempt is being made to foster this industry 
in the Bombay Presidency, and investigations are in progress to 
effect improvements in machinery, and in the purity of finer 
products. Having established this groundnut oil industry on a 
sound scientific and commercial basis, attempts will be made to 
improve other forms of vegetable oils and oilseed cakes.’’ 

The dairy industry has also been given a considerable fillip by 
li.e high prices obtainable for casein. In 
1913-14, 3,600 odd cwt. were exported mainly 
to Germany. In 1914-15, Germany was still our biggest customer, 
but Italy and the United Ejngdom were beginning to be interested. 
In 1916-16, nearly 4,000 cwt. went to the United Kingdom alone, 
and America stepped in and took over 6,000 cwt. In 1916-17, nearly 

18,000 cwt. went to the United Kingdom, and about 7,000 to the 

United States, the total value of the exports being about lOJ lakhs 
of rupees. The original works were set up by a German chemist 
in Gujarat, who was not very successful with buffalo milk, and 

is said to have explained to his agents that satisfactory results 
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could nevei be obtained with the product of the local bufialo. In 
this he has been pioyed wrong, but he displayed at least considerable 
ingenuity in persuading the local managers of cream separators 
that casein production was covered by numerous patents, and all 
the resources of the law would be employed to discomfort any rash 
person who tried to compete. Since then, casein is made by crude 
metho'ds in very many Gujarat villages and by the plant left behind by 
the ingenious Teuton under the supervision of an English firm. The 
possibilities of casein manufacture are shortly summarised below : — 

“ Casein is one of the products derived from millr, and associated 
therefore with the dairy trade. The tnillr is first treated is a 
separator, and the cream which separates is used for butter makings 
The milk is now known as separated milk, and this when treated 
with acids or rennet yields the so-called curds from which casein 
is obtained. The curds require to be thoroughly washed to get 
rid of the milk sugar or lactose, and subsequent purification by 
solution in an alkali like bicarbonate of soda, reprecipitation by adds, 
and finally washing and drying of the precipitate. The process 
of manufacture of casein as at present carried out in the Bombay 
Presidency is very crude, and the resulting product is of very little 
value for most industrial purposes. Investigations are in progress 
lo improve this casein. For the production of a good quality 
casein, special machinery is required, and above all scrupulous 
cleanliness in all the stages of manufacture. There is reason to> 
believe, however, that the production of Indian casein can be 
considerably improved, and thus also the quality and quantity of 
the finished product. That there is scope for a large industry in 
milk products is evident from an examination of the dairying areas 
in the Bombay Presidency. Farther, if we consider the almost 
unlimited technical application of casein, we shall see that it is an 
industry worth encouraging. 

Casein enters as the principal constituent of a large variety of 
paints which retain their colours, and also effectually resist climatic 
influences. A number of casein paints are already on the market, 
but the whole question requires a thorough scientific investigation,, 
and the same applies to the present status of industrial casein. 
Casein is also used as an adhesive and cement, and in this connexion 
it may be mentioned that a good glue has already been prepared! 
by a firm in Bombay. Plastic masses made from good casein have 
been extensively employed in Europe as a substitute for horn. 
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ivory, celluloid, etc., and in this alone the application of casein haS' 
unlimit ed possibilities. Again it has been employed in the textile 
industry as a dressing and colour fixing medium, and promises tO' 
supply a long felt want in the cotton industry of the Bombay 
Presidency. Finally, casein in a pure form has an extensive field', 
in the domain of foodstufis, especially for infants and invalids. 

The casein at present produced in the Bombay Presidency can 
be used for the manufacture of an adhesive and for rough paints- 
and distempers, but for other purposes a much purer technical 
casein is required.’’ 

Generally however it is true, as noted above, 'that Bombay 
exports mostly raw products, such as sharks’" 
Tanning. maws and fins, myrabolams, raw hides, raw 

hemp, oilseeds, and the like. The Munitions Board’s control of all 
tanning and the organisation of Government tanneries at DharavL 
have shown however the way to greater possibilities in the future.. 
There is plenty of the one fool-proof tan-stuff, Cassia auficulata 
or' the local tarwad ; and the goth!bar fruit {Zizyphus xyhpyra),, 
which has also been shown to be extremely useful in addition to* 
the local myrabolams, is found in large quantities in many districts,. 
The local dhor has plenty of manual dexterity, and, properly trained 
and under expert supervision, is capable of assisting to turn out 
high-grade products. 

But the real industrial future of Bombay is bound up with our* 


water-power possibilities, and the numerous. 
Hy ro- elect c schemes. 0jjL^0j.pjjge3 of our great industrial leader* 

Jamsetjee Tata and of the firm which he founded. Already from 
the Khapoli power-house at the foot of the Ghats, power is ledi 
into the city across the Thana creek at 100,000 volts and distributed 
to Bombay mills at the reasonable price of *65 of an anna per 
unit. The Andhra Valley scheme is nearing completion, and thes 
projected power available has already been allotted in anticipation. 
A third line, to complete the supply of electric energy for Bombay 
City is also under contemplation. The combination of sea-water* 
and cheap electricity is Bombay’s greatest asset ; and there are- 
large possibilities in the various new electrolytic and high temperature 
processes, which are making such rapid strides to-day in America. 
But the above are not the only projects in view. A bigger scheme, 
than any of these contemplates the delivery of power by ghat-ieA. 
turbines down the Batnagiri coast, and it is hoped that the extremeljr 
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low cost per tmit of power which should he possible under this last 
scheme will render possible various processes such as the making 
^of aluminium from bauxite and possibly the production of calcium 
carbide and cyanamide. 


But while the war has hindered progress with these hydxo- 


Qlass making. 


electric schemes, it has assisted to promote other 
industries. The Talegaon Glass Works, as noted 


above, were started in an altruistic spirit, and with little regard to 


•commercial possibilities, but during the war period they have served 
India well. Five new glass works have started in Bombay City 


itself, where there were none before. Some of them owed their 


inception to the inability of glass dealers to obtain any wares to 
distribute, unless they made them themselves, and it is probable 
that some of them have really worked at a loss. They owe their 
comparative success in any case to the high freights and shipping 
restrictions operating against Japanese imports, and one of the 
•best managed works in Bombay depends for its success on a 
Japanese manager and a Japanese assistant as blower. But in 
spite of their mistakes and uneconomic working in many respects, 
they have undoubtedly improved the quality of their goods, and 
there are certainly four or five trained blowers in the Presidency 
where there was one before the war. There have been difficulties — 


•coal supplies have naturally been irregular, cheap crates are no 
longer obtainable, and the competition for trained blowers was 
unsettling for labour. But these difficulties will disappear, and 
it is possible that the industry may in some form persist even after 
the war, when there is a fair field for all. At present the Bombay 
"factories have not progressed beyond Japanese direct-fired pot 
furnaces, and the Japanese crucibles which they • use at present 
are both expensive and bad. White sand for lampware is still 
■obtained from Allahabad at most factories, but there are indica- 


tions that satisfactory nearer sources of supply can be found ; 
and with an extension of our investigations into pottery possi- 
bilities, it should be possible to get fire clay and to maTke fire bricks, 
and possibly crucibles, locally. The main difficulty as regards 
the high price of fuel will always remain in Bombay, but experi- 
ments have been made with crude oil which appear to be promising. 
Improvements in furnace construction are certainly most important, 
and commercial success must depend in a large measure on consi- 
derable economies in firing. 
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Unlike Calcutta, there are few British firms in Bombay, which 
take any lead in industrial enterprise. Local 
ConSpany!!*®™ hemical engineering works are of course handicapped 
by their distance from coal and iron supplies, 
and the big agency firms have hitherto been mainly importers or 
export agents. There are signs of change, however, and mention 
must be made of the Eastern Chemical Company’s activities. With 
the cessation of hostilities, considerable extensions should be pos- 
sible, and are indeed under contemplation. 

During the war its operations have been severely handicapped 
but considerable progress has been made in several directions. The' 
local climatic conditions have necessitated very considerable adjust- 
ments and modifications in the various plant units, but the 
company now claims to have brought its results into very close 
approximation to the efficiencies obtained in similar up-to-date 
plants in Europe. In particular, the relatively high temperature of 
India adds very considerably to the difficulties of crystallisation, 
but efforts have been made to evolve means to counteract the 
climatic disadvantages, with satisfactory results. 

A plant for the manufacture of caustic soda has been erected, 
and the plant is now producing caustic soda of a very high degree- 
of pprity in steadily increasing quantities. Owing to the very heavy 
demand for this product for imperial purposes, however, none of 
the caustic soda produced has been available for local sales. 

A very considerable amount of research work has been done- 
with a view to the utilisation of indigenous raw materials in the 
manufacture of products formerly unobtainable from other than 
foreign (to India) sources. The company has also rendered 
technical assistance to industries not directly or indirectly, if at 
all, connected with its own operations, with the result that many 
products which were formerly imported are now manufactured 
successfully in India. 

The company can further claim that its products have been 
marketed in India at rates comparing very favourably with, and 
in many cases considerably lower than, the * controlled ’ prices 
of similar products in England. 

Another industry which has been brought into prominence during 
the war is the saw-mill industry which has 
expanded considerably in the last fe^ years, 
and may be expected to assist in the development of local forest;. 


Saw mills. 
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resources in the near future. Mackenzie’s Saw Mills in Bombay, one 
•of the largest private mills in India (exclusive of Burma), have 
been called on by Government since the outbreak of war in several 
•cases where work of urgency or of an intricate character had to be 
-executed. For instance the firm has carried out all the cutting 
■of the various indigenous timbers, with which Government has been 
•experimenting in the hope of obtaining wood suitable for aeroplane 

• construction. A railway siding with large storage sheds and a 
steam crane was erected by the Indian Munitions Board to faci- 
litate the more rapid handling of aeroplane timbers. The reports 

• on some timbers were favourable and the firm has supplied timbers for 
.aeroplane construction to England and Egypt. 

Lastly, it has been shown that there are ample deposits of 
suitable clays not far from Bombay City, 
° which can certainly be turned to account for 

making tiles, bricks and the coarser kinds of pottery, and a 
thorough investigation of pottery possibilities on a small but 
•commercial scale is now under consideration. Small tile factories 
have been started in the Southern Maratha country round Belgaum, 
and capital is now being invested, kilns enlarged and remodelled, 
and the standard of production improved. Transport difficulties, while 
hampering established industries, have encouraged the temporary 

• establishment of new forms of industrial enterprise, and in some 
cases local manufactures will probably continue on a permanent 
basis, though possibly only after financial reconstruction. 
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Industrial Development in the United Provinces. 


By A. H. Silver, 

Late Director of .ndustties. 

The provision of munitions of war has given a strong stimuhis 
various inclu«tries in the United Provinces. 

‘ *■ The mills and factories of Cawnpore, the indus- 

trial capital of the province, have been engaged almost entirely 
on war work. The Cawnpore Woollen Mills Co., Ltd., which is 
the largest woollen mill in India has worked continually night and 
day throughout the war, providing the many items of woollen 
requirements for army purposes ; Messrs. Cooper Allen & Co., 
Ltd., proprietors of the Government Aimy Boot Factory, have pro- 
vided practically the whole of the boots required by the Army Depart- 
ment, and the Government Harness and Saddlery Factory has naturally 
been fully employed throughout the whole period in making harness 
and equipment. All three concerns have greatly extended their 
output to meet war conditions. 

The cotton mills of Cawnpore have been mainly engaged in meeting 
demands for aimy clothing and in the provision of large numbers of 
tents. The manufacture of tents has been carried on at other centres 
in the United Provinces also, while recently a Government tent factory 
has been established at Fatehgarh. Indeed the United Provinces may 
claim to have supplied the bulk of the tents required by 
Government. 

Very large quantities of webbing, tape and newar have been 
manufactured to the orders of the Munitions Board throughout the 
province and this has given employment to numbers of village 
artisans. The manufacture of hand-woven blankets to army specifica- 
tion has also achieved large dimensions, the chief centres being 
Muzaflarnagar, Najibabad and Bijnor. Muzafiamagar especially 
has shown the effects of the prosperity following upon the execution 
of these large orders. 
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A comparatively new line of manufacture in the shape of shoulder 
titles has been established upon a large scale 
cenMeoils^iclS!^ ^ Aligarh, while orders for clasp knives and 
cutlery have been placed in Aligarh and Mora- 
dabad. The United Provinces have also been the chief centre for 
the manufacture of munda shoes, and large numbers of hand workers 
in the Cawnpore district have been engaged in providing these, 
smaller numbers being made in Lucknow and Gorakhpur. JIhese 
and similar lines of manufacture are concerned directly in the 
meeting of army requirements, but their manufacture has naturally 
stimulated production in allied and subsidiary industries. Thus roller 
skins used in cotton spinning are now being produced in the provinces 
in large numbers, of a quality claimed to be equal to that of imported 
roller skins. Leather belting is also being made, and arrangements 
for the manufacture of pickers (used in all textile mills) and of 
wash leathers are well advanced. 

The demand for tanned leather, not only for manufacture into 
boots and saddlery but also for export to England to, meet War 
OflSce demands, has led to a great expansion of the tanning industry 
in the province and a considerable number of new tan pits have 
been laid down. An up-to-date factory for the manufacture of 
cutch (used in dyeing khaki) has been established and is in full 
working order, and the refining of tallow has achieved success. 
Large demands for leather buttons have been met and' the manu- 
facture of glue is being taken up. The manufacture of rosin and 
turpentine in the factory controlled by the Forest Department, 
is progressing, and is described in a separate article. 

Great progress has been made in the manufacture of glass 
near Allahabad, whilst a new glass works 
has been started in the Moradabad district. 
At the Allahabad glass works, Naini, a large tank furnace has been 
installed, this being the only one of its kind working in India. 

Mention must also be made of the bangle makers at Firozabadi 
Improved methods of manufacture and the introduction of new 
styles have helped to render this industry prosperous and there 
seems to be no reason why it should not be able to hold its own 
in the future against foreign imports. Austria formerly dominated 
this trade, but of late Japan has come to the fore as a serious 
competitor. 
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The provision of sodium carbonate to meet the mdnstrial req^uire- 

Alkall manufacture. of the provinces was seriously curtailed 

in the earlier stages of the war and it became 
necessary to find some special means of meeting requirements^ 
particularly those of the glass makers at Firozabad, who cater for the 
bangle trade. An experimental factory was consequently started 
by Government at Cawnpore for the purpose of manufacturing 
sodium carbonate and caustic soda from reA, the efflorescent deposit 
on usar lands. The experiment has proved eminently successful 
as a war measure, and the plant is now producing nearly 2 tons of 
sodium carbonate a day at a price which compares favourably with the 
cost of imported soda of equal purity. Whether such a factory will 
hold its own under normal conditions has yet to be proved, but 
the existence of this experimental factory has been of great value 
during the time of scarcity. 

These brief notes are evidences to show that the industries of 
the United Provinces have made head-way during the war period, 
and it is hoped that the ground gained during this period will be con- 
solidated as a basis for further development. 
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Industrial Development during the War in the Punjab. 


By C. a. H. ToMTHSENn, I.C.S., 

Controller of Munitions, Punjab. 

The Punjab' is, and must ever remain, in the main an agri- 
cultural province — of the -wheat that is exported from India to 
Europe about three-quarters is generally produced in it — and for some 
years past the demand for labour for agricultural purposes has shown 
signs of outstripping the supply. When to this demand was added 
the very large call for men for the army dming the war, a call to 
which the Punjab responded to a far greater extent than any other 
province, it will be realised that many of the industries of the Pro- 
vince had great difficulty in finding sufficient men to carry on their 
work during the war. Nevertheless, the Punjab has undoubtedly 
developed some of its industries very considerably during the last 
four years, as the following account will show. 

The large and well equipped New Egerton Woollen Milla^ of 
Textiles Dhariwal in the Gurdaspur District, have since 

the outbreak of wfir, been entirely given up to 
army work, and have turned out TOy large quantities of woollen 
goods of all descriptions. Work has been carried on, without 
ceasing by day and night for long periods. In addition to this, 
blankets have been made in great numbers for military requirements 
at many places in the Province, the most important of being 

Panipat, in the Kamal district. The work of the best manufacturers 
has improved steadily all the time. Ludhiana has for some years 
past made a speciality of many of the less important articles of 
military equipment, as water bottles, haversacks, puggaries, shoulder- 
badges and the like, and has turned out many thousands of these 
during the war. The manufacture of tents has received a consider- 
able impetus, and very large numbers of them have been made, 
especially at Ferozepore. Puttoo cloth and “lohis” (hill blankets) 
have also been made in largely increased numbers during the last 
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four years. Many weavers who had never worked anything else 
but cotton have learnt how to weave wool also on their looms, to 
help to satisfy the enormous demands for woollen goods of all kinds, 
and the experience thus gained cannot but be useful to them in the 
future. 

The carpenters of the Punjab have a well merited reputation, and 
^ . , have justified it during the war. Very large 

orders for wood work, usmg the term m its 
widest sense, for military requirements have been carried out, under 
the orders of the Deputy Controller of Munitions, at many places 
in the province. The work of the contractors, many of whom were 
employed, has, as a rule, steadily improved, and they have learnt, 
under the instructions of the Deputy Controller, to make many 
articles they could never have undertaken before the war. Their 
experiences should stand them in good stead in the future. 

The same remarks apply to the blacksmiths of the province. 
Under the pressure of military demands they have learnt to make, 
and to make wdl, many articles they would have deemed far beyond 
their capacify four years ago. Thus, who, a few years ago, would 
have thought it possible to make an iron bedstead, complete with 
springs, in the Punjab ? Yet many of these have been made in the 
last year. In this connection it is interesting *to learn that, for some 
months before the war ceased, the value of the work, principally 
wood and metal work, carried out for military requirements by 
the Depufy' Controller of Munitions, was about three lakhs of 
rupees a month. 

Special mention should be made of the manufacture of knives 
, ' . of all kinds, but especially clasp knives, for 

army r^uirements, carried out at Wazira- 
bad and Nizamabad, in its immediate neighbourhood. Previous to 
the war the makers of cutlery used to devote their energies to the 
manufacture of rather elaborate, but somewhat futile, pocket knives, 
for sale to passengers at the Wazirabad Railway Station. A better 
output for their energies was found, and they were turned on to 
making large clasp knives for army use. Of these they have made, 
altogether by hand labour, between thirty and forty thousand 
during the last two years, which have been officially described as 
“ of excellent workmanship, and remarkably cheap.” Incidentally 
I discovered, during one visit I paid to Wazirabad, that one firm at 
Aligarh in the United Provinces, which had received an order for 

n2 



46 


Indian Munitions Board Handbook. 


Leather work. 


similar knives from the Munitions Board, had passed a portion of 
it on to a Wazirabad manufacturer, for compliance, as a sub-contrac- 
tor. Efforts will now be made to prevent these people relapsing 
into the line of manufacture they were in before the war, which, on 
account of its limited possibilities, may be described as a cul de 
sac, and to find for them a permanent market for the better articles 
of cutlery they have shown they can make. 

The leather work of the Punjab is not good. The raw materials, 
i.e., hides, are very fair, but they are only too 
often spoiled by defective fiaying, and tanning. 
To remedy this, if only in part, a short leaflet was produced and 
widely distributed, which pointed out the more obvious defects of 
fiaying as at present practised in the Punjab, and how they can be 
easily avoided. Efforts were also made to ^d a suitable man to be 
employed by Government to teach the tanners of this Province 
improved methods, but they failed on account of the great demand 
for all men with the requisite qualifications, for employment at 
Oawnpore and elsewhere, in factories engaged entirely on Govern- 
ment work. For the rest, roughly tanned hides were sent in very 
large quantities from this Province to Cawnpore for use in Govern- 
ment work there, and much leather work was done for the Ordnance 
Department through the Deputy Controller. 

The manufacture, by country methods, of saltpetre has increased 

• considerably during the war, to meet the 

Ssltpetrc* 1 j *1 

increased demand. 

Of minor industries, dyeing, especially by country methods, has 
of course assumed considerable importance 
since the war began. To cope with the prob- 
lem, Government has started a dyeing school, with an expert dyer 
in charge in co-operation with the authorities of the Forman Chris- 
tian College, Lahore, whose chemist, Mr. Carter Speers, takes much 
• interest in industrial chemistry, and will generally supervise the 
venture. So far it is promising well. 

The Ambala glass works, which specialise in chimneys, have 
done very well indeed during the last four 
years, principally owing to the absence of 
Austrian competition. They sell their chimneys all through the 
Punjab and North-West IVontier Province. Japanese competition 
touches them but little, owing to their distance from the sea. I 
was indeed told they could sell twice their present output without 


Mfttor ladnstrles. 



Industrial Development during the War in the Punjab. 


4 


difi&cTilty ; but unfortunately, their present output appears to be thei 
maximum, on account of shortage of labour. Inspired by the succes 
of the Ambala works, another firm has recently put up glass work 
in Lahore ; it is yet too early to say with what degree of success 
Medicinal herbs have greatly mcreased in importance sine 
the war. An enterprise has recently bee 
Drags. started to exploit the possibilities of th 

Punjab hills in this direction ; and it is proposed to erect a sma 
factory at Doraha, near Ludhiana. A qualified chemist, who ha 
studied the subject, is on the staff. The enterprise, if properl; 
managed, has possibilities. 

The industrial activities of the jail department expanded con 
siderably during the war. All the ordinar; 

Jail manufactares. industries save those which were indispensabl 

to the efficient working of the jails were closed down, and the labou 
thus made available, nearly all of which is unskilled^ was devotee 
to the manufacture of ai^cles necessary for the war. Of thes< 
blankets and tents were the most important, but very many vaxie 
ties of articles were made. Here again we may hope that th< 
experience gained by many thousands of unskilled labourers in th< 
manufacture of useful articles will prove to be not without its valui 
to them after the war. 



48 


Indian Munitions Board Handbook. 


The Development of Industries in Burma. 


By J. P. Haediman, I.C.S., 
Contoll&i' of Munitions, Burma. 


The outstanding industrial features of Burma are,, firstly, the 
great possibilities of the Province as a supplier of raw material, its 
resources having as yet been comparatively little drawn upon 
secondly, the small extent to which its raw material is worked up 
in the Province, and thirdly, the handicap to industrial develop- 
ment caused by the shortage and high cost of labour, the want of a 
cheap fuel, and the paucity of roads and railways. The railway 
system has yet to be linked up with India on the north and British 
Malaya on the south. Eice, timber, hides and skins, mineral oil 
and cotton are the chief exports, rice easily heading the list. The 
imports are almost entirely of manufactured goods. Among raw 
materials imported are coal, salt, tobacco, fish and silk, but of these 
only tobacco and silk are imported for manufacture. 

The Province has fortunately never known more than limited 

A riculture conditions of crop failure. In the rainy 

southern districts the rice crop is assured^ 
and the same is true of the northern wet belt, as yet little developed. 
The intermediate section, or dry zone, suffers at frequent intervals 
from shortage of rainfall and therefore of crop, but the existence 
of a through railway system, the readiness of the Burmaa to migrate 
in search of work, if congenial, and the absence of caste scruples 
of diet have removed any possibility of famine conditions arising, 
evenm this part of the Provincje. With the United Provinces and the 
Punjab, Burma ranks as one of the great Indian reservoirs of food 
grams, the e^^ortable surplus of rice being nearly 2^ nodllion tons, 
in value about two-thirds of the total value of the exports. Sum- 
ming up, the industrial economy of the Province is as yet mainly 
agricultural, and, to a remarkable degree, dependent upon a single 
crop. 
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The reserved forests cover 29,000 square miles. This enormous 
Timber. yielded, in 1916-16, 1-35 cubic feet of 

timber and fuel per acre, a small fraction 
of the annual increment of forest growth. Comparatively few 
species of timber, out of many known to occur, are exploited. 
Teak is the only timber which is exported on a large scale, being 
in great demand everywhere, but pyinkado {Xylia dolahriformis) 
padauk {Pterocarpus macrocarpus) and in or eng (JDipterocarpus 
tuberculatus) have also a considerable sale outside Burma. These 
are mainly exported in the sawn section, manufactures of wood 
being practically non-existent. _ The Burma forests will, when opened 
out, constitute an immense reservoir of a raw material of which, 
even before the war, there was a growing world shortage, which 
has become greatly aggravated' during the war, owing to the denu- 
dation of woodlands in the belligerent and neutral countries. 

The proved mineral areas comprise the oil-bearing region in the 

, dry central districts, and numerous ore-bearinff 

Minerals. - i . -r , 

areas m the hilly country on the east. In the 

north-east extensive deposits of lead, zinc, and silver ore are being 
actively worked in the Bawdwin mine near Namtu ; in the south- 
east the Tavoy district is the most important of the world’s tungs- 
ten producing areas. The south-eastern districts also produce tin 
ore, and the prospects of development of this mineral are favour- 
able. Antimony and copp^ ore occur, but are not yet worked. 
The mineral oil products stand alniost alone in being exported in 
the final manufactured form. Bubies and sapphires are mined in 
the Ruby Mines district, and there is a small pearl industry in 
Mergui. 

The capital needed to develop the important established indust- 
ries has been obtained in the main either 
vested*^ in industr^^^ British, Indian or Chinese sources, Bur- 

mese capital having penetrated but little into 
organized industrial channels. Bice mills and saw mills, financed 
and managed by Burmans, are however springing up in some num- 
bers outside the large urban centres. Musulmans from the Bombay 
Presidency finance a considerable portion of the imports, and some 
of the export trade, and Chinese from the Straits Settlements also 
play an important part. The mining industry has depended mainly 
on British capital. Germans had penetrated into the rice-milling 
trade before the war, and were stretching out a hand to the tungsten 
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indiistiy, but Govemmeiit action bas eliminated this factoc, and 
German been replaced by British capital. Banks are conspicuous 
by their absence. In five towns, Rangoon, Akyab, Mandalay, 
MftTilTirifliTi and Tavoy, there are branches of important British joint 
stock banks. Blsewhere the financing of the Burmese cultivator is 
carried out largely by money lenders of the Chetty caste, but 

in recent years there has been considerable development, especially 
in Upper Burma, of co-operative credit banks. There is as yet no 
industrial bank. 

The other ess ential to industrial development, labour, is, like' 
capital, in no small measure supplied from 
other than Burmese sources. Although the 
Burman is not trammelled by caste, nor divided by racial or 
rdigious cleavage, and the standard of literacy in Burma is much 
higher than that prevailing in India as a whole, these circumstances, 
which at first si^t would seem to favour the growth of a Burmese 
industrial community, appear to be more than ofEset by the dislike 
of the Burman to working side by side with the Indian, by his pre- 
ference for an open air life, and his rdluctance to submit to the dis- 
cipline necessarily imposed in an organised industry. With one 
exception, namely the timber trade, all the large-scale non-agricul- 
tural industries in Burma are manned by Indians, not by Burmans. 
For instance, the Burma Railways Company, the largest land-trans- 
port industry, employs 92 per cent. Indians, and only 8 per cent. 
Burmans out of 16,000 employes. In the l^awaddy Flotilla Com- 
pany, the largest water-transport organization, and in the mineral oil 
companies, the same feature of an organized industry solely or 
largely manned by Indian inunigrants appears. Most of the labour 
on the mines is Chinese or Indian. The vast extent of, as 
yet undeveloped, culturable land (36,304 square nules in 1917-18) 
contributes to attract the Burman to agricultural pursuits, with the 
result that labour is both scarce and dear, and, until this condition 
of affairs is mitigated, e.g,, through increased inunigration, the in- 
dustrial devdopment of the Province must remain severely handi- 
capped. 

A farther handicap is the fact that Burma contains, so far as is 
FueL known, no easily workable and cheap supply of 

fuel. No coal is extracted at present. Exten- 
sive coal-bearing areas exist, but the coal is of indifferent quality and 
no deposit has yet been proved which is likely to be of more than 
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local importance, nor has any coking coal yet been discovered. The 
search for workable deposits continues. Paddy husk and saw 
dust are used as fuel in the rice and saw mills, and an experiment 
aimed at securing better combustion of the former is in progress. 
The fuel is not however suitable for transport, so that Burma is 

likely to be faced after the war with the continued necessity of 

importing coal and coke for its industries. A reconnaissance survey 
of hydro-electric possibilities is to be made during the present cold 
weather. The existence on the east, of an extensive, high-lying 
plateau, subject to a heavy rainfall, afiords hope of development 
in this direction, but the factors of the problem cannot yet be esti- 
mated. 

Owing to its distance from war theatres, the effect of the war 

in developing industries in Burma was less 

tries owinHothewan than in some other Indian provinces. 

Very large quantities of timber were never- 
theless extracted for war purposes, being despatched almost entirely 
in the plain sawn section. A beginning was made with munitions 
manufactures of the simpler kinds, and there should be no insuperable 
difficulty in providing many future military requirements of wood 
at a cheap rate, given a steady sequence of orders. 

The shortage of tonnage during the war directed attention to 
the possibility of building wooden ships in 
Burma, and several have recently been launch- 
ed or are under construction, the largest one having a cargo 
capacity of 1,800 tons. Builders continue to be interested in the 
industry in spite of the change of circumstances brought about by 
the cessation of hostilities and the certainty of a decline in freights. 

The war development of Burma minerals included the active 

extraction of tungsten ore, various mineral oil 
Mining and metallurgy, j i. i j j -i mi. ^ j. 

products, lead and silver. The ores of tungs- 
ten and tin are exported, and the smelting industry is confined at 
present to lead and silver; the possibility of further developments 
of smelting therefore calls for enquiry. Zinc sulphide (which occurs 
with the lead and silver ore) will shortly, it is believed, be shipped to 
India for the manufacture of India’s requirements of sulphxiric ncid 
and zinc. 

Whilst private prospecting is continually going on, this work 
and the official geological survey are hampered 
by the dense forest growth covering many of the 


Other industries. 
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mineral areas. Proof of the existence of the raw material presents 
in this case difficulties which will in time be overcome, but other 
raw materials are already proved, and here industrial development 
can be expedited. Burma hides, up to the present mainly exported 
in the raw state, are of excellent quality, whilst recent investiga- 
tion has shown that the dry zone is a congenial soil for the culti- 
vation of cassia auriculata, the bark of which shrub is the most suit- 
able material yet discovered for tscnning Indian cow hides. In the 
production of heavy chemicals, the first steps have already been 
taken. Sulphuric acid (made however from imported raw materials) 
has been manufactured in Bangoon for some years, whilst caustic 
soda is now beiug produced from the saline efflorescence (reh) 
occurring in the dry zone. The secondary industries of paper-pulp 
and paper manufacture will, it is believed, shortly be embarked 
upon. The demand for matches is met in part by local 
manufacture. 

In their geology and configuration, the south-eastern districts 
„ . . . resemble somewhat closely the Malay States 

u eran co on. possibility of largely extending rubber 

cultivation and developing rubber manufactures lies open, should 
it be found possible to attract the necessary capital and. to provide 
the unskilled and technical labour needed. Cotton is an established 
crop, the cultivation is extending, and the Province exports consi- 
derable quantities of raw cotton, which it re- imports later in the 
form of twist and woven fabrics. An enquiry into the possibility 
of establishing a spinning and weaving industry sufficient to deal 
with the crop might lead to development. 

No department of Government charged with the special duty 
_ ^ , of developing industries at present exists. A 

general mdustrial survey of the Provmce re- 
mains to be made, and would no doubt suggest many lines for de- 
tailed expert surveys. Among industries, agricultural ox dependent 
upon agriculture, to the establishment or extension of which the 
environment appears suitable, may be mentioned areca nut, cocoa- 
nut, wheat, sugar, tobacco, castor and tea. The manufacture of 
starch and the working up of the products of rice, e.g,, rice meal and 
industrial alcohol, are possibilities which have not yet been examined. 
The Shan States appear to afiord a field for the development of 
plantations on a large scale and an organized stock-breeding 
industry. 
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Among possible lines of development of other than agricultural- 
products may be mentioned lead manufacture, cement, tiles, earthen- 
ware and porcelain (the latter from local kaolin deposits), soap, 
cordage and gunny products, mats and matting, paper-pulp and 
paper. The prospect of an extended sea-fishing industry obviously 
calls for examination in a province which has an extensive and varied 
seaboard, an established inland fishing industry, and a people who 
consume fish as part of their staple diet. The many possibilities 
of introduction of new or expansion of existing field crops and the 
opportunities of industrial development afforded by the forests 
make it essential that the industrial survey, when made, should be 
co-ordinated with an agricultural and a forest survey. 
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The Effect of the War on the Industrial Development of the 
Central Provinces. 

By G. L. Corbett, 

Controller of Munitions, Central Provinces and Berar. 

There has undoubtedly in recent years been a general awakening 
to the theoretical value of industrial development, which is partly 
due to the war, but still more, I think, to emulation with Japan ; 
to the interest aroused by the Industrial Commission; and to 
political movements. These industrial aspirations have chiefly 
affected the educated political classes, who have no practical ex- 
perience of industrialism. 

These aspirations will, no doubt, bear fruit in time; but the 
immediate practical effect of the war on industrial development has 
generally, in my opinion, been adverse. The reasons for this are : — 

(1) the depletion of staffs both in Government service and in 

private employment; 

(2) the difldculty, if not the impossibility, of recruiting experts 

from abroad for fresh developments, whether by Govern- 
ment or by private firms ; 

(3) the difficulty of obtaining machinery and stores from abroad 

and the shortage and high price of fuel, for the develop- 
ment of power ; and 

(4) transport difficulties, limiting export of finished goods and 

the development of new markets. 

It has to be remembered that industries in the Central Provinces 
are still generally in the hot- house stage. Necessity, as in other 
provinces •where industries were already firmly established, has not 
■created a supply of articles essential for the maintenance of existing 
industries, which were cut off by the war. For the same reason, 
it has generally been more economical for the Munitions Board 
■to develop the output of munitions in areas which are already 
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iadustrialised than to attempt to create new sources of supply in a 
backward province. 

1 will now briefly discuss the eflect of the war on individual 
industries. 

1. — Big Industries. 

Agriculture is the key industry of this province. At the outbreak 

Agriculture activities of the Agriculture 

Department had already eflected much, and 
promised early developments of far reaching importance. Owing 
to the war, the expert staff was depleted for military duty or for 
agricultural work in Mesopotamia, and it was impossible to get 
fresh recruits. Not only was further expansion retarded, but it 
was impossible to maintain the existing cadre at full strength. 
Again, the war has prevented the import of agricultural implements, 
oil engines and other machinery; and even indigenous manufac- 
ture has been hampered by the want of iron.^^in particular the 
development of sugarcane cultivation has been stopped by the 
impossibility of procuring an adequate supply of cane-crushing mills. 

The expert forest staff has similarly been depleted ; and though it 
Foreite ^®®*^ possible to carry on existmg working 

plans, it has been impossible to develop the 
commercial potentialities of iinportant minor forest products, such 
as lac. The demands of the war have indeed increased the output of 
grass and sleepers from the forests. But the export of grass has been 
to meet the exceptionally large military requirements and would 
not ordinarily be justified as a commercial proposition. The output 
of sleepers has only been increased as a temporary measure at the 
expense of sound silviculture, and so &r from being advantageous, 
may actually impair future supplies. 

The collection of tanstufls, however, has undoubtedly derived 
great impetus from war demands and has been put on a more scienti- 
fic and commercial basis than formerly. On the other trade 

in mytabolams, which were chiefly exported to Europe, has suffered. 

The important coal and manganese industries have generally 
Mtafag dislocated, and expansion has bemi 

impaired by the uncertainty of the market, 
difficulties of transport, shortage of expert mining staff and the 
difficulty of getting machinery and stores. Some coal mines have 
made large profits from recent high prices ; but this has not 
been altogether healthy, for it has encouraged people to dabble 
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in coal who have not the expert knowledge to succeed under normal 
•conditions. On the other hand, some of the more important com- 
panies have suffered from forward contracts at low rates which they 
cannot profitably fulfil at the present cost of labour. The develop- 
ment of the bauxite and iron industries has been similarly retarded. 

Established mills have made large profits from the high prices 
^ ^ which have recently been prevailing, but the 

increase in output has been hampered by the 
^difiSculty of obtaining not only heavy machinery and looms, but 
also shuttles, bobbins, pickers, etc. ^ 


Pottery. 


iHldes and tanning. 


H.—SnioMer Industries, 

Cement works have benefited from munitions demands and are 
Cement established as a very profitable industry. 

But delivery of plant, which was actually ordered 
in England and would have much increased the output, has been 
prevented by the war. 

Pottery works have benefited from large orders for firebricks, 
etc., but have been unable to develop finer 
work owing to the difficulty of obtaining the 
necessary plant. 

The demand for leather for war purposes has awakened 
d t ni hhe possibilities of increasing and 

eg an an ng, output of leather produced from 

local tanstuffs. But the actual results so far have not been impor- 
tant. On the other hand, the demand for well flayed and cured 
hides in Bombay and other markets has undoubtedly effected an 
improvement in the quality of the raw hides exported. 

The glass factory at Jubbulpore was able to extend its market. 
Glass suffered from want of expert supervision. 

After many efforts a Belgian glass expert 
was at last engaged, but was drowned in the ‘ Maloja.’ 

The output of the few oil mills in the Province is almost 
Oil ressin entirely consumed locally, and, the impossibility 

of obtaming plant has retarded further develop- 
ments. Some mills which were run by oil engines have shut down 
owing to the cost and difficulty of obtaining oil. On the other hand, 
one or two of the larger mills have obtained substantial orders 
abroad, and have increased their output by installing oil plant 
which had previously been scrapped. 


Oil pressing. 
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The Agricultural Chemist succeeded in producing paper pulp 
from cotton stalks, but the machinery which 
^as required to test the experiment on a 
commercial scale was sunk at sea, and has not been replaced. 

III. — Cottage Industries, 

The introduction of the fly shuttle by the Textile Expert has been 
hampered by the difficulty of obtaining the 
Cotton weaving. necessary stores from England. Satisfactory 

shuttles have, however, now been made locally on a small scale. 
The hand-weavers benefited for a short time from the high price 
of cotton cloth, but this has been counterbalanced by the very high 
price of yarn. High prices have also lessened the demand for silk- 
embroidered cloth, which is a speciality of the Central Provinces’ 
* Koshta ^ and does not compete with the mills. 

The local tweeds which were produced by the Textile Expert, 
promised to give a sound cottage industry ; 
Wool weaving. brought to a standstill by the 

commandeering for military purposes of all Cawnpore yam, which 
was necessary for the warp. It has also been impossible to obtain 
from England the plant required for the small central factory on 
which the organised industry woi^ld depend. 

The introduction of the power hammer and pressing and spinning 
machinery, which was well in train, has suffered 
Brass work, partly from shortage of brass and partly 

from the difficulty of getting the necessary plant. 


Wool weaving. 


Brass work. 
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Chemical Industries. 

By Dr. J. J. Sudborough, Indian Institute of Science, Bangalore:, 
and Dr. J. L. Simoksen, Indian Munitions Board. 


I. — Introdujcdion. 


In a modern state the deTelopment of chemical indiLStries on 
a scale that renders them an important factor in the economic 
life of the state — as they are in England, Germany and America — 
necessitates the provision of certain essentials at sufficiently low 
rates. 


First of these are the fundamental heavy chemicals, the most 
important of which are sulphuric and hydro- 

Essenfi^ chloric acids, lime, sodium carbonate, caustic 

developmeiit of ciieimca] - _ ' . i. , 

Industries. soda and ammonia or ammomum salts toge- 

chemicate **”*”*** ther with common salt and, if a coal 

tar industry isr included, nitric acid. These 
fundamental chemicals are essential as they are used so largely 
in the production of other chemicals from indigenous sources. 
For example, sulphuric acid is required in the manufacture of 
hydrochloric and nitric acids, in the production of sodium carbo- 
nate in the Leblanc process, in the manufacture of alum and 
other metallic sulphates and in the manufacture of superphos- 
phates. These common or fundamental chemicals aije also largely 
used in the refining of various natural products or of materials 
derived from natural products ; thus large quantities of sulphuric 
acid and alkali are required for refining fixed oils and mineral oils. 

The general industrial development of England — a development 

Fuel for ower *1^® heavy chemical indus- 

heating%«So8es**liSd tries— is usually attributed to the fairly wide 
metallurgical opera- distribution of coal fields in England, to the 
good quality of the coal and to the fact that 
in the early nineteenth century the coal could be worked at a 
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comparatively low depth. The coal fields hx India are not widely 
distributed. The chief centre is Bengal and Bihar, and of the 
18 million tons of coal raised in India in 1917 sixteen and a half 
million tons came from this field. Coal of low grade is found in 
Assam, Hyderabad and in the Punjab and recently coal has been 
discovered in the Northern Shan States of Burma. 

Coal as fuel is comparatively cheap in Bengal and hence this 
would appear to be the most suitable centre for certain chemical 
industries requiring cheap coal or coke. 

It is clear that it would be impossible to hope to work an 
industry in South India successfully from a financial standpoint 
if large quantities of coal were an essential. For many purposes 
wood can be used as a substitute for coal and although as a source 
of heat or power its efficiency is much less, e.g., the comparative 
heating values for equal weights can be usually taken as about 1*2 
in many parts of South India the lower cost of the wood 
compensates for this low calorific value. For certain purposes, 
charcoal can be used when a fuel of high calorific power is required, 
and the possibility of producing, at a comparatively low coat, large 
quantities of wood charcoal from the waste woods of the forests needs 
careful consideration. The scheme of the Mysore Government for 
making charcoal iron in the Shimoga district is based upon the 
cheap production of charcoal from the timber in the adjacent 
forests. 

In the modern industrial world cheap electricity is an essential 
for certain chemical operations. The electric energy may be used 
(a) as a source of power for running machinery, (b) for producing 
high temperatures as in operations where the electric furnace is 
used (c./., calcium carbide p. 229) and in electro-metallurgy, or 
(c) for actually bringing about chemical changes, as in the electrolytic 
processes for producing alkali, chlorine, aluminium or magnesium. 
Such cheap electricity is generated with the aid of either fuel or 
water power. In many parts, electric current at 0-S anna per 
unit (Bs. 205 per E. P. year) can compete with steam. On 
the other hand, electric current required for electro-metallurgic 
or for^ electrolytic processes must be much cheaper, as the products 
manufactured by the aid of such cunent will have to compete with 
similar materials produced in North America and Scandinavia 
where current can be generated from water power at from 0*1 anna 
to 0*06 anna per unit. 
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In this connection it may be pointed out that India suffers 
from ' a considerable disadvantage when compared with America 
or European countries where big hydro-electric schemes have been 
developed. Owing to Indian climatic conditions, in most centres 
where hydro-electric power stations could be erected, it is found 
that there is an excess of water during certain months and a great 
shortage during the hot season. This means that either enormous 
dams must be constructed in order to retain during the monsoons 
the excess water which can subsequently be used in the dry season, or 
the electro-chemical and electro-metallurgical factories must be shut 
down during periods of drought. The first method means big 

capital expenditure and hence an increase iu the cost of current, 
and the |econd necessitates that money locked up in valuable plant 
and machinery will be unremunerative during several months of 
the year (see page 154). 

Most chemical industries require special plant in addition to 
the ordinary requirements for power or 

****”* **^ steam. Such plant may be of the com- 
paratively simple nature of mixers, stills and 
evaporating pans or may take the form of the more complex auto- 
claves, filter presses, centrifugals and multiple effect evaporators. 
Before the war all such plant and machinery was imported, but 

it is clear that the growth of big chemical industries would be 

facilitated by the production of much of the simpler plant in India. 

Boilers, stills, evaporating pans and even autoclaves could be 
made in the country. A start in this direction has been made, 
for example, all the stills required for the Mysore Government Sandal- 
wood Oil Factories were made in Madras. 


In any attempts to foster the development of chemical -indus* 


The best lines of 
development. 


tries in India attention should be directed, 
in the first instance, to industries which make 
use of the Indian grown raw materials 


'how exported to other countries, where they are worked up into 


various finished products. Included in these exports are (1) 


the raw materials from which important fixed oils and feeding 
cakes are manufactured (p. 77), (2) the raw materials from 
which valuable essential oils (p. 90) and medicinal drugs are 
prepared and (3) various mineral products such as chrome, manga- 
nese and zinc ores, wolfram and monazite sands, all of which are 


exported to Europe and are there worked up into important metalliflr- 
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gical or other technical products. The production in India of 
all the common salt consumed in the country, both high grade 
salt for edible purposes and lower grades for industrial purposes 
(p. 70) seems also well within the range of possibility. 

The development of certain specific industries may be relatively 
simple. If India is practically the only producer of the raw material 
in question, the working up of the raw material and the export of 
the finished product may be comparatively easy, as competition 
from foreign countries is eliminated. In most cases, however, 
such as oil seeds, minerals, etc. India is not the only producer 
and during the early stages of developing the industry keen com- 
petition with foreign countries must be expected. In fact it is possible 
that certain countries or foreign firms will be prepared to flood the 
Indian market with a product at less than cost price in order to 
destroy a struggling industry during the first years of its inception. 

The whole problem is complicated by tariff questions. The 
desirability of introducing export duties on raw materials but of 
allowing free export of the corresponding manufactured products, 
e.e/,, export duties on sandal wood, ajwan seed, copra, crude salt- 
petre, monazite sands but free exports of sandalwood oil, thymol, 
cocoanut oil, pure potassium nitrate, and thorium compounds has 
to be considered. On the other hand, foreign countries will 
frequently allow Indian raw materials such as oil seeds or minerals 
to be imported free of duty but levy a relatively high tariff when 
attempts are made to import the finished products derived from 
these raw materials. 


' II. — Mineral Acids. 

Sulphuric acid may be regarded as the “ key industry ” for all 
chemical industries and it has been claimed 
u p uric aci . wealth of a country can be gauged 

by its production of sulphuric acid. As the acid is extremely 
cheap and also excessively corrosive, it follows that, as a rule, 
freight charges will be relatively heavy and hence it is usually 
necessary to manufacture in certain centres where large quantities 
are required. 

Some idea of the quantities produced in Europe and America 
may be gathered from the fact that the United Kingdom and 
France each manufacture about one million tons a year, while 
Germany produced about 1,650,000 tons in 1912 and the United- 

E 2 
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States of America about 2,876,000 tons in 1912 and 3,765,000 
tons in 1914, tbe latter figures including about one million 
tons from zinc -works. Since 1914 these figures must have been 
increased to an enormous extent, as very large quantities were 
required for producing phenol, trinitrotoluol, nittocelluloses and 
other explosives. The output of the United States of Ama rifta fot 
1917 is given as 7 million tons. In Prance, Italy and the United 
States of America the great bulk (about 70 per cent.) of the acid 
produced prior to 1914 was used in the manufacture of superphos- 
phates for fertilizing purposes. 

The quantity imported into India in 1912-18 and 1913-14 varied 
from 2,000 to 3,000 tons a year and it is estimated that about 18,000 
tons are actually manufactured in the country, so that in Tn<^ia 
this ‘key’ industry is quite in its infancy. 

The great bulk of the acid made in Europe is produced 
by burning iron pyrites and oxidising the gaseous sulphur dioxide 
by means of nitrous fumes, air and moisture in leaden chambers 
to chamber acid, which is subsequently concentrated. Such acid 
invariably contains arsenic as an impurity and has to be de-arseni- 
cated before it can be used for certain specific purposes where 
arsenic would be injurious. The London price of ordinary 50°B 
acid was 32} shillings per ton in 1913 but rose to 83 shillings in 1918. 

As large deposits of iron pyrites have not been met -with in 
India, practically all the sulphuric acid is made by burning sulphur 
imported from Sicily or Japan. This yields a good quality acid, 
free from arsenic, but is much more expensive. In 1917 the price 
of pyrites in the United States was practically one fourth that of 
sulphur. The price of imported sulphiu in India in 1913 was 
about £5-6 per ton and as 1 ton of sulphur yields about 3-4 tons 
of sulphuric acid, it is clear that, even if the factory costs are reduced 
to their minimum, the selling price of Indian-made sulphuric acid 
in Calcutta or Madras must be much higher than the ordinary pre- 
war price in London. 

The need for careful chemical control and supervision in a. 
modem sulphuric acid factory is illustrated in two recent papers , 
in the Journal of the Society of Chemical IndustiT- (1917. 36. 196. 
491). Without such control the plant is inefiScient, the yield of 
acid low and hence the price relatively hi^. It is probable that 
many of the sulphuric acid plants in India, most of which are 
comparatively small, are run somewhat inej£oiently. 
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The future of the industry in India is promising, as it has been 
decided to* work up at Singhbhum the Burmese zinc concentrates 
for the production of spelter (zinc). These concentrates consist 
largely of zinc sulphide, and when roasted produce sulphur dioxide, 
which can be used for the production of sulphuric acid in the ordinary 
lead chamber. As the sulphur dioxide is a by-product, its cost 
should be much less than sulphur dioxide produced by burning 
imported sulphur, and hence the cost of producing sulphuric acid 
in India should correspond- more nearly with that of American or 
European acid. 

The following tables give the imports of sulphur and sulphuric 
acid into India during the past six years. It is clear from these 
tables that the quantity of imported acid has diminished, and the 
increased imports of sulphur are mainly due to the larger amount 
of acid manufactured in India. 


Table 1. — Imports of sulphuric acid. 


Year. 

Quantity’. 

Value, 




Tons. 

£ 

1912- 13 

1913- 14 

1914- 15 

1915- 16 

1916- 17 

1917- 18 


. 

. 

1,939 

3,196 

1,231 

257 

82 

21 

24,7S2 
36M4: ■ 

2i,m 

5,603 

2,861 

m 


Table 2. — Imports of Sulphur. 


Year. 

Quantity. 

Value. 

1812-13 

Tons. 

5,749 

35,810 

1913-14 

6,327 

39,894 

1914-16 

6,101 

41,538 

1915-16 

8,477 

58,909 

1916-17 

8,966 

89,000 

1917-18 

9,785 

111,790 
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Large quantities of sulphuric acid are used in the manufacture 
of super-phosphates, hydrochloric acid, nitric acid, the metallic 
sulphates, such as epsom salts, alum, sulphate of iron, zinc, etc., 
in the refining of oils and in pickling iron. In Europe and America, 
large quantities are also used in the explosives and dye industries. 

In the dye industry, a product known as fuming sulphuric acid 
is required and this is now manufactured by what is termed the 
contact process. Ordinary concentrated sulphuric acid can also 
he made by the same process and it is possible that this method 
might be used in India. The method consists in passing pure 
sulphur dioxide and oxygen at a suitable temperature over a cata- 
lyst such as platinum, ferric oxide (pyrites ashes) or alloys of tungsten 
and collecting the sulphuric anhydride thus formed in sulphuric 
acid of suitable strength. The cost would be comparatively high, 
as great care is required in the supervision and the plant could 
only be run by a chemist accustomed to the process. (For modern 
methods of sulphuric acid manufacture see Moss, Journal of Society 
of Chemical Industry, 1918. 37. 68 T.) 

Nitric acid is now made in India in quantity sufficient to meet 

Nitric acid demand and we are given to understand 

that with the plant at present available any 
reasonable increase could be met although, of course, should the 
manufacture of dyes or explosives be undertaken considerable 
extensions would be required. The imports are small. 

Table 3. — Imports of nitric acid. 


1912 - 13 

1913 - 14 

1914 - 15 
♦ 1916-16 

1916 - 17 

1917 - 18 


Year, j Quantity. Value, 


Tons. £ 

267 9,760 

243 8,869 

164 7,454 

46 4,437 

142 14,396 

3 206 


♦Figures for Bengal not available. 
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The acid is manufactured by heating sodium nitrate (Chili 
saltpetre) with sulphuric acid. The imported nitrate is preferred 
to Indian saltpetre (potassium nitrate), since it is cheaper and is 
less liable to contain chlorides, which must not be present if a good 
quality acid is required. The purification of the potassium nitrate 
presents no great diflSculties and it is possible that with improved 
methods a pure saltpetre could be produced as cheaply as the 
material containing several per cent, of chlorides now put on the 
market. A further advantage, which would result by the substitu- 
tion of potassium for sodium nitrate, is that the by-product from 
the manufacture, potassium hydrogen sulphate, is of much greater 
value than the corresponding sodium salt, as it can be used as a 
potash fertiliser after neutralisation with lime. A by-product 
formed when Chili saltpetre is used is acid sodium sulphate. The 
quantity of this product turned out in Europe and America is 
considerable and various methods have been proposed for utilising 
it (c/. Journal Society of Chemical Industry, 1919. 36, 1216 A, also 
Grossman ibid 1036, 1761 ; 1918. 37. 103 T). 

The question of replacing or supplementing the present method 
of manufacture by one of the processes now in use in other countries 
for utilising atmospheric nitrogen is one which requires careful 
consideration, if the manufacture in India of explosives and 
dyes is contemplated. 

The main source of this acid in Europe is as a by-product in 

„ ^ the manufacture of soda bv the Leblanc 

Hydrochloric acid. j -j. • xi. x '' i j xi. 

process and it is therefore placed on the 

market at a very low rate* It can be readily prepared by heating 

common salt with sulphuric acid and its price is dependent there* 

fore mainly on that of sulphuric acid. As sodium carbonate is 

not manufactured in India by the Leblanc process, the sodium 

sulphate formed in this reaction is of little value and this fact also 

tends to increase the price of the acid. The price of the commercial 

concentrated acid in 1914 was Bs. 300 per ton in Madras. With 

a supply of cheap sulphuric acid it will doubtless be possible to- put 

hydrochloric acid on the Indian market at a price which will render 

its use in other industries more feasible. 

The Indian output at present is approximately 600 tons per 
annum, whilst comparatively little is imported. 


*£1-12 per ton [quoted fiom Molarini, Inoiganio Chemietiy, p. 159.] 
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Table 4. — Imports of hydrotbloric acid. 




Year. 





Quantity. 

Value. 








Tons. 

£ 

•1913-14 . 


. 

- 

- 

. 

• 

14 

442 

•1914-15 . 


... 

. 

. 

• 

. 

163 

4,740 

*1915-16 . 


• . . 

• 

. 

. 

. 1 

100 

6,1S3 

tl910.17 . 


. 

• 

• 

. 

• 

120 

7,844 

1917-18 

14 


. 

• 

• 

• 

• 

42 

3,302 


^Figures for Bombay and Sind not available. 
tFignref for Bengal not available. 


This acid is znainly used in the manufacture of chlorides, more 
especially zinc chloride, the pickling of iron, the purification of ores, 
and in the colour and pottery industries. 


IIL—Alkalies and Common Salt. 

Until the recent methods for the utilisation of atmospheric 
AmmoiilSA nitrogen for the manufacture of ammonia and 

nitric acid were developed, the sole commercial 
source of ammonia was the ammoniacal liquor recovered in gas 
works and coke ovens. The ammonia so obtained is formed by 
the decomposition of the nitrogenous matter present in the coal, 
passes over with the issuing gases, and is removed by the use of 
suitable scrubbers. The crude ammoniacal liquor is usually boiled 
with lime and the ammonia passed into sulphuric acid, when crys- 
tallised ammonium sulphate is formed. This is used as a fertiliser 
or for the manufacture of other ammonium salts or of ammonia itself. 

Ammonia gas is largely used in refrigerating plants and has not, 
owing to lack of plant, been made in India, whilst the salts such as 
ammonium, chloride and carbonate find various technical applica- 
tions. As is pointed out on page 107 the present Indian output of 
ammonium sulphate is in excess of requirements. In the following 
tables (tables 6 and 6) the imports of ammonia and its salts into 
India are shown. 
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Table 5. — Imports of aqueous ammonia and ammonia gas 


1 

Aqueous ammonia. 

Ammonia 0.4 

Year. 

Quantity. 

Value. 

Quantity 



I Tons. 

£ 

Tom. 


1913-14 .... 

•i 

54 

•3 


1914-15 .... 

t3J 

314 

til 


1915-16 .... 

t4 

3S0 

tl8 ! 


1916-17 .... 

4 

471 

1*5 


1917-18 .... 

8 

928 

{16 



♦For Barmar only. 
fExcept Madias and Bengal. 
^Except Madias, Bengal and Sind. 
§Except Bengal. 


Table 6. — Imports of ammomum salts. 



AMMONIUM OAEBO- 
NATE. 

ammonium CHLOBIDE. 

AMMONIUM £ 

Year. 

Quantil^. 

Value. 

Quantity. 

Value. 

Quantity, j 

- 

Tons. 

£ 

Tons. 

£ 

1 

Tons. 

1913-14 . 

*43 

2,160 

♦53 

2,064 

f204 

1914-15 . 

foO 

2,396 

II326 

12,509 

{159 

1915-16 . 

t30 

2,062 

t370 

16,398 

}160 i 

1916-17 . 

t37 

3,725 

t314 

16,708 


1917-18 . 

t69 

6,691 

1377 

24,907 

Na 


^Except Bombay, Sind and BengaL 
fExce^ BengaL 
jExoe^ Bosma and Sind. 

§Bengal and Bnima only. 

JlExcept Bengal and Maons. 
^jBzcept Bosmy and Sind. 
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Second only to sulplmric acid in importance for the develop- 
ment of chemical industries are the alkalies, 
and^lcawtic soda.**”*** sodium carbonate and caustic soda, since 
little expansion of other industries can take 
place, unless these chemicals are available in large quantities at 
low rates. The following table indicates the magnitude of the 
imports into India. 


Table 7. — Imports of sodium carbonate and caustic soda. 


Year. 

Sodium oabbonate. 

CAUSTIO SODA4 

Quantity. 

Value. 

Quantity. 

Value. 


Tons. 

£ 

Tons. 

£ 

1012-13 .... 

13,856 

74,574 

4,042 

53,534 

1018-14 .... 

21,167 

106,172 

4,010 

58,370 

1014-15 .... 

22,628 

116,423 

5,005 

70,311 

1015-16 

27,639 

151,117 

4,395 

64,845 

1016-17 .... 

18,376 

129,7M 

2,855 

79,128 

1017-18 .... 

36,014 

288,194 

5,855 

222,861 


Crude sodium carbonate, contaminated with varying amounts 
of common salt and sodixun sulphate, is found as an efflorescence 
in certain districts during the hot weather. This alkaline earth or 
reh is collected and used by dhoUes for washing purposes. The 
increase in the prices of sodium carbonate owing to the war led;; to 
further investigation of these alkaline earths, and fairly pure sodium 
carbonate was extracted in both the United Provinces and Mj^ore, 
the method adopted being somewhat similar to that used for 
extracting saltpetre from the soil in Behar and the Punjab. It is 
certain that such methods will not prove profitable when the price 
of the chemical falls. 

In Sind, and especially in Ehairpur State, larger quantities of 
sodium carbonate — ^also in most cases somewhat crude and mixed 
with chloride and sulphate — have been met with as deposits in the 
basins of certain lakes. In 1915-16, about 350 tons were produced 
in the Nawababhat District, and about 3,600 tons of this crude 
product were available in Ehairpur State. It is used mainly for 
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washing purposes, for making soap and in cooking. These deposits ar 
being examined in order to see if refining on a comparatively larg 
scale would be profitable, but in any case it is very doubtful if th' 
whole requirements of the country could be supplied from sue! 
sources. 

The possibility of the manufacture of both these chemical 
in India in sufficient quantities and at rates such that they coal< 
compete with the imported articles needs careful consideration 
This manufacture may be regarded as a key industry, as sodiun 
carbonate and caustic soda are essential for many industries, o 
which amongst the chief may be mentioned soap, glass, dj'e works 
coal-tar and oil refining. 

The oldest process in use for the manufacture of sodium carbo 
nate is that known as the Leblanc process. This process is stil 
in use in Great Britain, but it has been largely supplanted in German) 
and elsewhere by more modern methods of manufacture. The 
Leblanc process consists in melting together salt cake (sodiun 
sulphate), coal or coke and limestone, when the sulphate undergoes 
reduction to sodium sulphide, \chich then reacts with the limestone, 
yielding sodium carbonate and calcium sulphide. It is doubtful 
if the process could be introduced with success into India, as it 
demands a large supply of cheap sulphuric acid (for the manufacture 
of the sodium sulphate), and the disposal of the excess of hydro- 
chloric acid produced in this stage of the process would probably 
present difficulties. For the manufacture of the carbonate two 
methods would appear more likely to meet with success, either the 
ammonia soda process, which requires as raw materials, ammonia, 
salt and carbon dioxide (obtainable from limestone) and yields 
as a by-product calcium chloride, for w’hich there would appear 
to be a large demand in India ; or electrolytic processes, in which 
a mixed solution of caustic soda and salt are produced, the caustic 
soda being subsequently con'verted into sodium carbonate by treat- 
ment with carbon dioxide, and then separated from the common 
salt. The ammonia soda process has been worked in Japan during 
the war and large quantities of sodium carbonate manufactured, 
but it is thought that the costs are too heavy to enable the product 
to compete with imported carbonate in normal times. 

The manufacture of caustic soda is dependent to some extent 
on that of the carbonate, since it can be readily obtained from the 
latter, by digesting its aqueous solution with lime, filtering the 
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product and eyapoiating the clear liquid. During the last few 
years, this method has been adopted in several districts in India, 
owing to the difSculty of obtaining the imported article. 

The bulk of the caustic soda now manufactured in America 
and Europe is produced electrolytioally from aqueous solutions 
of cordon salt. 'When mercury is used as the cathode, an aqueous 
■solution free from common salt is obtained, but with other types 
of cells, e.g., the bell and diaphragm cells, the liquid obtained 
contains both caustic soda and common salt which can be separated 
•during the process of evaporation. Two important by-products 
-are obtained when the electrolytic method is used, mz., hydrogen 
and chlorine. Eor the establMment of this industry in India 
cheap current (p. 69) is an essential and the cost of the main 

product, caustic soda, could only be reduced to a £gare comparable 
with the sellmg price of the imported article by making use of the 
by-products. The hydrogen could find a market for the refining 
of oils by hydrogenation, whilst the chlorine could be used for the 
manufacture of bleaching powder, chloroform and halogenated 
solvents, such as chlorinated ethanes, used in solvent extraction 
plants. 

Probably, the most dangerous competitor which Indian alkali 
would have to meet is the sodium carbonate from Lake Magadi 
in East Africa. This is ava^ble in practically unlimited quantities 
und the sea carriage to India is short. If the manufacture of 
■sodium carbonate and caustic soda is to be looked upon as a “ key 
industry ” then it may prove desirable to protect it, until such a 
■time as the industry is thoroughly established. 

Common salt, sodium chloride, is a substance of fundamental 
importance, both for use in chemical industries 
and for hipnan consumption. In 1914, one and 
a half million tons were produced in India. About 60 per cent, of 
this was produced from sea water by solar evaporation in the 
Bombay and Madras Presidencies, about 16 per cent, from the 
■Samhhar lake in Bajputana, 11 per cent, from the rock . salt beds 
in the Punjab, one per cent, from the salt deposits of Sind, which are 
stated to be very extensive, and smaller quantities from the sub-soil 
water at Eharagoda in Gujarat, and also as a by-product in 
saltpetre refineries. The majority of saltpetre refiners, however, 
throw away the crude salt they recover, as they consider the. 
purification would not repay the duty which is levied. > 


Comnon ult. 
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Although the quantities manufactured in India have . altered 
only slightly within the period 1914-16, the value has increased 
some 46 per cent, as shown in the following tables 



Table 9. — Production of rock salt in India. 


Year. 

Quantity. 

Value. 


Tons. 

£ 



156,560 

24,248 

1916 

179,702 

32,782 

1916 

184,904 

34,706 


The salt manufactured in India from sea water is usually not 
a high-grade article. A good deal of it is contaminated with earthy 
matter, and has a yellow or brownish colour and leaves a residue 
when dissolved in water. As a rule, it also contains appreciable- 
amounts of magnesium chloride and thus tends to become damp 
in a moist climate. Undoubtedly the quality and quantity of salt- 
manufacture could be improved. Some of the points which require- 
attention in order to obtain Such results are : — 

(1) The manufacturer sells by measure and the Government 
duty is levied by weight. Hence the merchants prefer 
a light salt, and any improved methods of production 
which might tend to give a heavy salt meet with opposi- 
tion. 





72 


Indian Munitions Board Handbook, 


(2) In most factories tlie salt crystals are not washed to free 

them from the mother liquor and hence there is a relatively 
high percentage of magnesium chloride in the salt. 

(3) The yield of salt per acre of evaporating pans varies 

enormously, e.g,, in the Madras Presidency from 200 
to 6,400 maunds per acre per year. This is partly due 
to climatic conditions, as the quantity of salt which 
can be produced will vary with the number of dry sunny 
days. It is probable, however, that in some factories 
low yields may be due to loss of concentrated brine by 
leakage in the crystallising pans. 

(4) The presence in each important district of a Revenue 

Officer with a training in chemistry would probably result 
in improvements in the manufacture. 

The mother liquor, run off from the common salt, which 
separates in the crystallisers, is termed bitterns and is very rich 
in magnesium salts and also contains smaller quantities of potassium 
and bromine compounds, and could be used as a source of manu- 
facture of compounds of these elements (c/. p. 307). 

Although very large quantities of salt are made in India, the 
output is not sufficient to meet the total demands of the country 
as shown in the following table : — 


Table 10 . — Imports of salt into India. 


Year. 

Quantity. 

Value. 

1914-15 

Tons. 

465,694 

£ 

1915-16 

548,940 


1916-17 

445,426 

h276,S75 

1917-18 

336,985 

1,467,193 


Nearly the whole of this imported salt is of high-grade quality, 
and is used in Bengal where a fine-grained white salt is appreciated. 
Of the imports about one half come from the British Empire, mainly 
from Liverpool and Aden. The possibility of improving the quality 
of the bulk of salt manufactured in the Madras Presidency, of 
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producing a high-grade table salt suitable for the Calcutta market 
and of increasing the total output of salt, so that India should be 
independent of the imported article, has recently received some 
attention. The production of a high-class fine-grained salt can be 
acco]|;nplished by re-crystallising the ordinary Indian salt and boiling 
the solution rapidly as the salt separates, or by taking greater care 
in the original manufacture and then grinding the product in a 
suitable type of plant. 


IV. — Coal Tar. 

The importance of coal tar, in any complete scheme of chemical 

, , industries, is evident when it is pointed out 

Goal tar derivatives. -i . i ^ 

that this raw material is the source from 

which the following types of organic chemicals are manufactured : — 

(а) High explosives for filling shells^ as contrasted with propellant 

explosives. — Tri-nitro-toluene has been used by 
Germany since 1902 and is the well known trotyl or 
T. N. T. of the British Service. It is also a constituent 
of explosives used in Austria and Belgium. Picric acid 
(trinitro-phenol) was used for years by the French 
Government under the name of melinite, and by the 
British Government under the name of lyddite, and 
was also the chief constituent of explosives used in 
the United States, Italy and Japan. Dinitro-naph- 
thaleue mixed with ammonium nitrate is used as a 
blasting explosive, and also by the French Government 
for filling high explosive shell under the name of schnei- 
derite. 

(б) Aniline dyes or synthetic dyes. — ^Alizarine, which in Europe 

has completely replaced the natural dye obtained from 
the madder root, and synthetic indigo are manufactured 
from products made from coal tar. All the members 
of the groups of dyes knovm as triphenylmethane dyes, 
azo dyes, indanthrene dyes, and sulphur dyes, are manu- 
factured from coal tar products. 

'^c) Synthetic drugs, as contrasted with the natural drugs, derived 
frmn plants. — ^The well known antipyretics, antipyrine 
or phenazone, antifebrine or acetanilide, phenacetine or 
ethyl ether of p-acetaminophenol ; the antineuralgics, 
salicylic acid and its salts and acetyl-salicylic acid or 



aspirin, known also in Sngland under the names of 
empirin and regep 3 ^iin ; local anaesthetios, such as 
anaesthesin or ethyl p-aminobenzoate, noYOcaine and 
beta-eucaine ; modern drugs used for protozoal diseases, 
e.gr., the azo dye, trypan blue, atoxyl for sleeping sick- 
ness, salvarsan (or khaisivan) for syphilis and the recent 
dyes, introduced as general antiseptics, the yellow 

dye acriflavine, are all manufactured from coal tar pro- 
ducts. 

(d) PAotograpAic cAemicals. — ^All the well known developers, 

pyrogallol (trihdroxy benzene), hydroquinone (p- 
dihydroxybenzene), rodinal (p-aminophenol hydro- 
chloride), and the isomeric compounds, metol and ortol, 
are benzene derivatives and eikonogen is a naphthalene 
derivative. All the sensitisers used for producing ortho- 
chromatic and panchromatic photographic plates are coal 
tar dyes. 

(e) SyntAetic ilavouring and odoriferous materials. — The ^ 

following well known substances are all derived from 
coal tar products : — artihcial musk, coumarin (the odour 
of new mown hay), oil of wintergreen and salicylaldehyde 
(the odour of meadow sweet). 

The common sugar substitute, saccharin, which is 500 times 
sweeter than sugar is also derived from coal tar. 


Table 11. — Imports of dyes and drugs. 


Year. 

Dyes. 

Dbugs. 

Quantity 

Value. 

Value. 






Tons. 

£ 

£ 

1912-13 . 



• 


8,173 

765,404 

275,590 

1913-14 . 

... 




7,262 

706,731 

301,738 

1914-16 . 

■ • . 




3,564 

317,500 

267,691 

1015-16 . 

■ • • 




320 

113,903 

330,220 

1916-17 . 

• ■ ■ 




480 

436,118 

414,643 

1917-18 . 

• • « 




954 

652,050 

320,438 
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Table 12. — Imports of carhoUc acid and naphthalene. 



*Banna and Madras only. 
tEzcept Bengal. 

TKe two sources of coal tar are gas works and coke ovens : — 


(a) In gas works, coal is distilled at high temperatures 
in closed retorts, for the manufacture of coal gas, for 
heating and illuminating purposes. The amount of tar 
available in India is very small as only two fair sized 
gas works are in operation, viz.^ at Bombay and Calcutta. 
(&) In coke ovens, coal is carbonised with the object of 
producing coke required in enormous quantities in the 
metallurgical industry. In the old fashioned beehive 
ovens, the by-products such as ammonia and tar were 
not recovered. Germany led the way in tho introduc- 
tion of by-produ6t recovery ovens, and these are now 
replacing the older beehive ovens. They are more 
expensive to erect, but the extra initial cost is more 
than compensated by the values of the ammonia and 
tar recovered. In India, such by-product ovens have 
been installed and coking, in beehive ovens is gradually 
ceasing. The tar is not however distilled on any 
considerably scale,, nor is any attempt made to recover 
the toluene, etc., from the oven gases. 

Although coal tar contains upwards of 200 chemical compounds, 
^ many of these are present in small quantities 

and are not isolated. The five important 
constituents are benzene (or benzol), toli^e (or toluol), phenol 

F 
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(or carbolic acid), naplithalene and autbracene. These are isolated 
by processes of distillation and subsequent refining, and in the crude 
or refined form are used for the manufacture of the dyes, drugs or 
chemicals already mentioned. Another product of commercial 
importance is the creosote oil so largely used in the wood pickling 
industry ; each ton of tar yields about 17 gallons of creosote oils. 

The importance of coal tar in any development of the “ fine 
chemical ” industries is obvious, and the possibility of any such 
development in India depends on the amounts of coal tar avail- 
able in the country, and also on the richness of Indian tars in the 
important constituents from which the valuable chemicals already 
enumerated are manufactured. 

At the present time, the quantity of coke being made in India 
is approximately 620,000 tons per annum, yielding about 8,000 tons 
of tar*. Assuming that the content of benzene, toluene and phenol 
is the same as in European tar, this would 3 deld approximately 
per annum twenty-two thousand gallons of crude benzol (benzene and 
toluene) and six thousand five hundred gallons of carbolic acid. 

The introduction of scrubbing plant for recovering benzene 
and toluene from the coke oven gases mi^t yield, in addition, two 
million gallons of crude benzol. An examination of coal tar from 
Indian coals has further proved them to be relatively poor in phenols, 
so that the figures given above are probably too high. 

A comparison of some of these figures with the corresponding 
figures for Great Britain and America are of interest. In Great 
Britain, in 1916, fourteen and a half million tons of coal were coked 
in by-product coking plants, and in America, in 1915, 20 million 
tons were coked in by-product ovens and 42 millions in beehive 
ovens. The output of benzol (crude benzene) in the United States 
of America in 1914 is stated to have been four and a half million 
gallons and this had risen by 1917 to forty million gallons. 

It is quite clear that the amounts of tar available in India under 
present conditions are quite insufficient to start a large coal tar 
industry. It, therefore, appears that the only method by which 
the coal tar industry could be developed in Incjia, would be* to coke 
at the pit head all suitable Indian coal, and to send the tar and also 
the oils recovered from the oven gases to a central refinery. Such a 

* All this tar is not manufactured m by-product recovery i)lants. If th’s were done 
approximately 16,000 tons of tar would become available, since 1000 tons of Indian 
coal are said to yidd ^Jbout 21-4 tons of tar. 

I 
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scheme would have the advantage of diminishing the smoke 
nuisance caused by the burning of coal ; but at present, this nuisance 
is not so prominent in India, as in Western countries. Large 
quantities of combustible gas and of ammonia would also be 
produced. The former could probably be used for the generation 
of electric power on a large scale, and the ammonia would be 
converted into sulphate. In most countries, the ammonium sulphate 
thus obtained would be used as a fertiliser, but as India already 
exports 2,000 out of her 3,000 tons of ammonium sulphate now 
manufactured, the question of the disposal of much larger quantities 
of sulphate needs careful consideration. 

F . — Vegetable OUb. 

The Empire’s resources in oil seeds are probably next in import- 
iT-o, coal and mineral resources. This is' 

largely due to the mcreasing importance of 
the products obtained from such seeds. The world’s demands for 
all types of soaps have increased enormously within recent 
years ; and vegetable oils and tallow are the raw materials 
from which such soaps are manufactxured. The higher grades 
of oil are of general use for culinary purposes. At one time 
olive oil was the staple domestic oil in Europe, but at the present 
time groundnut, cotton seed and gingelly oils are also used. 
The increased demands for smokeless powders and explosives of 
the dynamite and cordite types have necessitated the production 
of glycerine on a larger scale, and the greater part of this has been 
obtained from soap and candle factories. 

The '^introduction into America and Europe of butter substi- 
tutes has opened up a new field for the use of vegetable oils, which 
has been increased to an enormous extent by the process of hardening 
oils by hydrogenation. By this process, the consistency of a liquid 
vegetable oil such as groundnut can be altered to that of a pasty 
solid, analogous to butter, or to that of a hard solid suitable for 
candle making. Vegetable oils are -also used for lubricating pur- 
poses, as illuminants and also in medicine. 

The British Empire is fortunate in having within its confines 
two countries, India and East and West Africa, the vegetable oil 
resources of which are of vast proportions. The chief oil seeds 
produced in India are linseed, cotton-seed, cocoanut, rape, ground- 
nut, castor, sesamum and maJiua, Table 13 gives the total exports 
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of oil seeds, oils and oil seed cakes from India, whilst in Tables 14 
to 22 are given the areas under cultivation, the probable total seed crop 
and the quantities of seeds, oils and oil cakes exported, for the 
more important varieties. These tables indicate that large quantities 
of the oil seeds and their products are tAilised in the country. 


Table 13. — ExpoTts of oil seeds, oils and oilcakes from India, 


Year. 

Oil saaDS. 

Oils. 

Oilcakes. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

- 

Tons. 

£ 

Gallons. 

£ 

Tons. 

£ 

191243 . 

1,217,089 

15,022,009 

24,489,692 

671,945 

161,786 

821,387 

1913-14 . 

1,672,792 

17,000,386 

25,991,316 

657,086 

176,313 

920,249 

1914-16 . 

946,727 

■ 9fi69^97 

30,246,651 

701,357 

136,932 

709,219 \ 

1916-16 . 

641,983 

6A9SJ017 

33,081,367 

812,671 

150,286 

757,501 

1910-17 . 

919,863 

lo.mms 

30,904,841 

1,007,161 

124,906 

660,697 

1917-18 . 

481,737 


26,755,953 

1,326,441 

86,159 

471,665 


Table 14. — Linseed 


Year. 

Production. 

Imports into India. 

- — 

Exports from India. 

Area under. 
Qultivation. 

Yield, 
of seed. 

Quantity. 

Value. 

Quantity. 

Value. 


Acres. 

Tons. 

Tons. 

£ 

Tons. 

£ ^ 

1910-11 . 

3,742,400 

571,300 

... 

... 

... 

... 

1911-12 . 

6,038,000 

664,900 


... 

... 

... 

1912-13 . 

4,124,900 

542,100 

398 

4,572 

364,489 

6,318,383 

1913-14 . 

3,031,000 

386,200 

596 

5,047 

413,873 

4,461,998 

1914-16 . 

3,326,000 

397,000 

2,191 

22,093 

321,576 

Z^%,411 

1915-16 . 

3,333,000 

476,000 

718 

7,017 

192,987 

2,989,782 

1916-17 . 

3,632,000 

520,000 

112 

974 

394,103 

4,789,907 

1917-18 . 

... 

... 

36 

312 

140,676 

, 1,716,652 
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Table 15 . — Lnports ani exfports of linseed oil. 


Year. 

Imports. 

Ezpobis. 

Quantity. 

Value. 

Quantity. 

Value. 

1012-13 .... 

Gallons. 

364,961 

£ 

56,401 

Gallons. 

106,867 

£ 

20,823 

1913-14 .... 

439,482 

68,817 


17,493 

1914-15 .... 

360,484 

49,781 

132,796 

27,869 

1916-16 .... 

267,687 

43,565 

280,850 

47,274 

1916-17 .... 

134,922 

29,670 

178,267 

32,830 

1917-18 .... 

62,995 

18,042 

557,663 

127,178 


Table 16 . — Ex'ports of cotton seed^ cotton seed cil and cotton seed cake. 


Year. 

COTTOir SEED. 

OOTTOE SEED OIL. 

CorrON SEED oakb. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 



£ 

Gallons. 

£ 

Tons. 

£ 

1912-13 . 

130,663 

686,127 

2,324 

318 

7,006 

36,778 

1913-14 . 

284,326 

1,416,743 

2,507 

347 

10,426 

48,157 

1914-15 . 

207,789 

1,004,624 

32,471 

1,059 

6,854 

31,660 

1915-16 . 

95,663 

446,077 1 


4,031 

5,108 

23,452 

1916-17 

39,630 

203,940 


9,979 

3,903; 

16,489 

1917-18 

1,627 

9,056 

76,444 

9,621 

200 

800 


Table 17 . — Americcm cotton seed production in 1911. 

Total soed crop 6,176,000 tons. 

Seed worked up - 4,106,000 tons. 

Oil produced ••...•■■ 168,000,000 gallousj 
Oil caJ£e and oil meal produced 1,792,000 tons. 

m.B . — Eor the same year (1911) the exports of cotton seed from Egypt were 800,000 
tons. 














80 


Indian Mvnifions Board Handbooh 


Table. 18 . — Rape and mvatard seed.* 


Year. 

Area under 
cultivation. 

Yield. 

Exports of 
seed. 

Exports of 
oil. 


Acres. 

Tons. 

Tons. 

Gallons. 

1912-13 .... 

5,955,800 

1,241,200 

217,800 

414,217 

1913-14 .... 

6,266,400 

1,087,500 

1 249,000 

407,178 

1914-15 .... 

6,607,000 

1,219,200 

96,900 

413,189 

1915-16 .... 

6,437,000 

1,102,100 

95,200 

465,735 

1916-17 .... 

6,440,000 

1,181,200 

121,700 

574,328 

1917-18 .... 

... 

... 

59,100 

488,771 


* la 1912 the United Kingdom imported 1S7,000 quarteis of rapeeeed and in the same 
year Fiance 66,000 tons (in addition to about 50,000 tons produced in tbe country) 
and Germany 125,700 tons. Pure mustard oil does not appear to be produced in India, 
the seed being as a rule pressed mixed with rape seed. 


Table 19. — Sesamum- 


Year. 

Production. 

Export of serd. 

Area under 
cultivation. 

Yield. 

Quantity. 

Value. 


Acres. 

Tons. 

Tons. 

£ 

1912-13 .... 

4,989,500 

474,000 

77,800 


1913-14 .... 

6,076,000 

403,500 

112,200 

1J96,84Z 

1914-lS .... 

5,665,000 

551,000 

46,700 

711,835 

1916-16 .... 

6,170,000 

601,000 

13,700 

164,170 

1916-17 .... 

... 

... 

83,700 

1,083,723 

1917-18 .... 

1 

... 

1 16,000 

226,000 
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Table 20. — Qroundmt. 


Year. 

Production. 

Exp'rt of 
ground- 
nuts. 

Export of 
ground- 
nut oil. 

Export of 
ground- 
nut cakes. 

Area. 

Yield 
[nuts in 
shell]. 


Acres. 

Tons. 

Tons. 

Gallons. 

Tons. 

1912-13 

1,366,400 

660,900 

243,350 

227,053 


1913-U 

2,105,900 

748,800 

277,907 



1914-15 

2,413,000 

947,000 

138,322 

223,363 

64,374 

1915-16 

1,673,000 

1,058,000 

175,443 

372,538 

81,514 

1910-17 

2,317,000 

1,147.000 

143,794 

982,253 

54.325 

-1917-18 

... 

... 

118,132 

... 



Table 21. — Castor. 


Year. 

Exports of castor 

SEED. 

Exports of castor 
oil. 

Quantity. 

Value. 

1 Quantity. 

Value. 





Tons. 

£ 

Gallons. 

£ 

1912-13 

. 

. 

. 

110,630 

1,092,177 

954,495 

90,285 

1913-14 


. 


134,888 

7,336,649 


92,504 

1914-15 


. 


82,815 

773,280. 

898,269 

83,550 

1915-16 


. 


87,948 

802,185- 

1,451,653 1 

129,301 

1916-17 


. 


92,447 

957,201 

1,723,469 

174,110 

1917-18 


• 


86,101 

1,017,373 

\ 

2,086,038 

255,560 
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Table 22. — Exports of Mahm or Mowhra seed. 


y ear. 

“ Quantity. 

Value. 


Tond. 

£ 

1912-13 

13,293 

U2,m 

1913.U 

33,298 

263,634 

1914-15 

7,437 

60,674 

1915-16 

4,215 

24,327 

1916-17 

4,239 

26,m 

1917-18 

NU ^ 

ft NO 


y.B . — ^Figiuee for exports of oil and cake aie not available. 


The figoies given in table 13 and also those given in the tables 
for the individual oils clearly demonstrate that in the past the 
Indian trade has been mainly in the raw material, i.e., oil seeds rather 
than in the finished products, refined oils and oil seed cakes. 

In Europe and America, the oil pressing industry has made 
rapid progress during recent years. Improved 
seed^KaS^. ” ** yields of oil from the seeds, obtained by the 
use of more efficient plant either in the form 
of hydraulic presses or solvent extraction plant, improvements 
in the quality of the oil, effected both by greater care in decort- 
icating the seed before pressing, by the regulation of tempera- 
ture during pressing, by improved methods of refinement after 
pressing, and by camful scientific control of all the processes have 
been characteristic of this development. Attention has also been 
paid to the residues left after the removal of the oil. Certain seeds, 
such as castor, yield cakes which, owing to the presence of poison- 
ous substances, can be used for fertilising purposes only; other 
seeds, the most important of which are linseed, cotton seed and 
groundnut, yield cakes which have a high nutritive value aud are 
largely used for feeding cattle. Improvements have taken place 
in the direction of manufacturing mired feeding cakes, and still 
more recently, of producing a -flour of high protein content suitable 
for human consumption. In America, the production of a cotton 
seed cake meal has met with success and the flour TYtiTfl.q T^th 
wheaten flour is used for making bread. The cake from ground- 
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\^'ould have to be exported ; and the possibility of her competing 
piofitably with Europe and America in such export trade needs 
careful consideration. It is quite possible that the demand for 
feeding cakes in India might be stimulated and the use of the cakes 
as nitrogenous fertilisers increased (see Fertilisers, p. 104), but she 
would always have a surplus for export. The increased use of 
nitrogenous fertilisers affects not only the question of the possible 
development of the scientific methods of oil pressing in India, 
but also the development of a coal tar industry (page 77). 

The following is a summary given by E. W. Thompson (J. Soc. 
Chem. Ind., 1918, dT'jldfi E), of the directions in which expansion 
of the oil seed industry in the British Empire should be encouiaged: — 

(1) Extraction of the oil by the solvent process, in order to 

obtain better yields . of oil, but without extracting 
deleterious substances. The process used should not be 
subject to great fire risk. 

(2) Treatment of the residual meal to free it from all traces 

of solvent and so render it a high-grade cattle food. 

(3) Eefim’ng of the oils by methods which cause the least possible 

loss and which will produce the highest grades of edible 
oils, tasteless and odourless, both liquid and solid. 

(4) Utilisation to the best advantage of the by-products of 

refining, in order to recover the fatty" acids free from 
objectionable odour and from foreign matter, and the 
transformation of the recovered acids into the finest soaps 
and other useful merchandise. 

(5) The production of high-grade flours suitable for replacing, 

or mixing with, wheaten flour for making bread. 

(6) Treatment of recovered' fibres for use in explosives or 

artificial silk manufacture or of other types of profitable 
merchandise. 

These are directions in which improvements should be made 
in India. It is possible that the solvent extraction process may not 
be so suitable for India as for England, but unquestionably improve- 
ments in methods of preliminary treatment, of pressing and refining 
the utilisation of waste products such as hulls, etc,, and the manu- 
facture ,of high-grade ‘ soaps, glycerine and candles are subjects 
worthy of close attention. 

Another problem which deserves serious consideration, on account 
of the high price of ghi and its persistent adulteration, is the manu- 
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nuts, has undertaken the growth of soya bean, and is 
planting 200,000 acres of land with Indian castor seeds* 
Castor is also being cultivated in Brazil and the West 
Indies. All these activities indicate an appreciable 
increase in the world’s supplies of vegetable oils, which 
should be met with increased demands, if prices are not 
to fall. 

(4) The country ghanis entail a relatively small initial expendi- 

ture and are cheap to run. The possibility of retaining 
this method of pressing and of sending the crude oil 
to central refineries and the cake which is rich in oil,, 
to extraction factories, is also to be remembered. 

(5) A large proportion of the oil manufactured at the present 

time in India is characterised by its high acid value, 
which indicates a decomposition of the oil into fatty 
acids, and glycerine, due to the non-destruction of 
enzymatic ferments present in the seed. The high acid 
value is met with particularly in the case of ground- 
nut and cocoanut oils and to a less extent in castor 
oils. It is not uncommon to meet with Indian vege- 
table oils containing 25 or 30 per cent, of free fatty 
acids and the purchase of such oils at a low figure and 
the removal of the free glycerine by water extraction 
is a commercial possibility. The high acid values of 
such oils render them liable to rancidity and unsuited 
for many industrial purposes, and, so long as Indian 
oils are liable to this defect, they will not find favour 
in foreign markets. It would be extremely difl&cult to 
obtain an oil of standard quality and suitable for export 
by developing the industry by means of increasing the 
number of small pressing factories. 

On the whole, it is probable that the best method is that of 
introducing modern plant — ^Anglo-American and cage presses for 
certain types of seed, and solvent extraction plant for others, e.g,, 
Vateria indica. In such factories careful preliminary treatment of 
the seed, as regards sorting and decorticating, and suitable refining 
of the oils would be necessary. The methods of disposal of the 
resulting cakes or meal require careful attention. Under present 
conditions, India herself could not make use of all the cakes or 
meal manufactured, and for a long time, the bulk of such products 
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would have to be exported ; and the possibility of her competing 
profitably with Europe and America in sucl export trade needs 
careful consideration. It ia quite possible that the demand for 
feeding cakes in India might be stimulated and the use of the cakes 
as nitrogenous fertilisers increased (see Fertilisers, p. 104), but she 
would always have a surplus for export. The increased use of 
nitrogenous fertilisers affects not only the question of the possible 
development of the scientific methods of oil pressing in India, 
but also the development of a coal tar industry (page 77). 

The following ^ a summary given by E. W. Thompson (J- Soc, 
Chem. Ind., 1918, 37,166 E), of the directions in which expansion 
of the oil seed industry in the British Empire should be encouraged: — 

(1) Extraction of the oil by the solvent process, in order to 

obtain better yields ^ of oil, but without extracting 
deleterious substances. The process used should not be 
subject to great fire risk. 

(2) Treatment of the residual meal to free it from all traces 

of solvent and so render .ft a, high-grade cattle food. 

(8) Eefining of the oils by methods which cause the least possible 
loss and which will produce the highest grades of edible 
oils, tasteless and odourless, both liquid and solid. 

(4) Utilisation to the best advantage of the by-products of 
refining, in order to recover the fatty acids free from 
objectionable odour and from foreign ^ matter, and the 
transformation of the recovered acids into the finest soaps 
and other useful merchandise. 

(6) The production of high-grade flours suitable for replacing, 
or mixing with, wheaten flour for making bread. 

(6) Treatment of recovered" fibres for use in explosives or 
artificial silk manufacture or of other types of profitable 
merchandise. 

These are directions in which improvements should be made 
in India. It is possible that the solvent extraction process may not 
be so suitable for India as for England, but unquestionably improve- 
ments in methods of preliminary treatment, of pressing and refining 
the utilisation of waste products such as hulls, etc., and the manu- 
facture ,of high-grade soaps, glycerine and candles are subjects 
worthy of close attention. 

Another problem which deserves serious consideration, on account 
of the high price of ghi and its persistent adulteration, is the manu- 
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facture in India of pure vegetable substitutes for gh% more or less 
of the nature of European and American margarines. 

Linseed is one of the most important seeds grown in India, and 
„ although the largest producer, she has not a 

monopoly, as it is also cultivated in Europe, 
and in North and South America. The area under cultivation for 
this crop and the total amount of seed available are shown in 
table 14 (p. 78). 

Large quantities of the seed, which contain from 37 to 43 per 
cent, of oil, are pressed in India and oil of good quality is now 
readily obtainable. Formerly, large amounts of the oil were 
imported ; this was due both to the superior quality and the lower 
price of the imported oil. The latter was^ largely owing to the 
good price fetched by the cake in Europe, whilst in India the market 
for this is limited, and the price of the oil has also to cover the value 
of the cake. In tables 14 and 16 (pp. 78 and 79) are given figures for 
the imports and exports of the seed and oil. The imports of seed are 
mainly from countries such as Persia where presses are not available. 

Saw and boiled linseed oil, the latter being made by heating 
the oil to a temperature of 150° in the presence of substances such 
as litharge, are used mainly in the manufacture of paints 
and varnishes, for which purpose the oil has hardly a competitor. 
Its use in the paint industry is due to its valuable property of 
hardemng and drying when exposed to the air, especially in the 
presence of driers. The oil from the soya bean, which is in- 
digenous to China, Manchuria and Japan, is also a drying oil and 
is largely used in America for making paints. Although i^erior to 
linseed oil, it is frequently used as a substitute when the price of 
linseed oil is high. It is also frequently used as a substitute for 
cotton seed oil. The cake obtained from the presses has a high 
nutritive value. 

The cotton seed oil industry in India is still in its infancy, 
although attempts at developing it have been 
made in Bombay. Cotton seed oil is expressed 
in Great Britain, but the industry has been brought to a high state 
of development in America. The area under cotton in In dia, has 
varied from 26,023,000 acres in 1913-14 to 17,967,000 acres in 
1915-16, which means that, if all the seed were worked for oil, some 
500,000 tons of oil would be available. Much of the seed is, how- 
ever, at the present time fed direct to cattle as food. 


Coiton seed oil. 
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In America, prior to pressing, the seed is decorticated and a 
practically colourless oil which requires very little refining 
is obtained. It is also essential that the seeds should be pressed 
as soon as possible after ginning, as they rapidly deteriorate, and this 
is one reason why the American oil is superior to the British. This 
deterioration of Indian and American uplands ” seeds on storage^ 
is mainly due to the lint retaining moisture, which facilitates 
bacterial fermentation. The heat produced by this fermentation 
induces hydrolysis of the oils and the liberation of free fatty acids. 
The fermentation is intensified when broken or damaged seeds 
are present, as they so frequently are (on the average about 8 per 
cent, in Indian seed) owing to careless ginning. As Indian seeds 
differ not only from Egyptian black or “ naked seeds, but also from 
the American ‘‘ uplands ” seeds, the preliminary treatment such as- 
delinting and decorticating may require special types of machinery. 
So far but few attempts have been made with Indian seed to reach 
the high degree of efficiency obtained in the treatment of American, 
seed. 

The oil obtained from Indian seeds is, as a rule, not of the same 
high quality as that from Egyptian or American seeds and the 
costs of refining are therefore higher. The oil content of the Indian 
seed is somewhat low, being about 18 per cent, as compared with 
the American 23 per cent., but the efforts now being made fofr improv-- 
ing the standard of Indian cotton may also raise the oil content 
of the seed. The high-grade oil obtained in Europe and America 
is used mainly as an edible oil in place of olive oil and also in the 
manufacture of butter substitutes, whilst lower grades are used for 
the manufacture of soap. The by-products obtained from cotton, 
seed pressing are of great value, the hulls being used as a cattle 
food and the meal as a wheat substitute.* 

In table 16 (p. 79) exports of cotton seed, cotton seed oil 
and cake are shown, whilst for the purposes of comparison a few 
American figures are given in Table 17. 

Bape oil is widely grown in European countries, but India is 
probably the largest centre of production in 

Rape oil (colza oil). world. The area under cultivation and 

the quantity of seed available is shown in table 18 (p. 80). 


For Bummariea of cotton seed products see Journal Society Chemical Industry, 1917.. 
Se, 685 ; 1018, S7 . 118 T and 166 R. 
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The seed contains from 42 to 45 per cent, of oil, which is either, 
obtained by expression or solvent extraction, the latter method* 
which is not in use in India to any considerable extent, being said 
to yield the purer oil. The oil is mainly used for edible purposes, 
for anointing the body and as a lubricant. Small quantities are 
also used for illuminating purposes and for soap making. The 
cake is an excellent cattle food. The exports of both the seed 
and the oil are very large and are also shown in table 18 (p. 80). ^ 
Sesamum oil, which is also known as til or gingelly oil, is obtained 
from the various varieties of sesamum. It is 
esamiim oi . grown mainly in Ii^ia, although it is culti- 
vated to some extent in Java, China, Japan, Africa and South 
America. The area under cultivation in India and also the quantity 
of seed produced is shown in table 19 (p. 80). ' 

The oil which is present in the seeds, to the extent of about 44 
per cent., is obtained by cold expression. The Indian oil, owing 
to lack of care in expression, is usually of poor quality. ' It is mtainly 
used for culinary purposes and for anointing the body. Very 
little oil is exported from India, although it is largely pressed. 
The export of seeds is considerable, since by law in certain countries 
the presence of this oil is required in all artificial butters. In France 
the lower qualities are used in the manufacture of soap and for 
lubrication. The cake is a valuable cattle food.. The exports of 
the seed are also shown in table 19 (p. 80). 

This oil is very widely grown throughout the world. In India 
it is mainly grown in Madras, Bombay and 
nutcSf)**** (gfound- The area under cultiyation and the 

approximate yield of the nut is shown in 

table 20 (p. 81). 

To obtain a high-grade oil it is essential for the seeds to be 
decorticated before expression, wrhilst the red skin which covers 
the seed must also be removed.* The best oil is then obtained by 
cold expression. The cold pressed oil is used practically ^solely 
as an edible oil, the less pure oils being used for soap making and as 
lubricants. The press cake is a valuable cattle food, and 'recently Mr. 
Mackenzie Wallis in Bombay has showm that it can with advantage 
be used for mixing with wheat flour for human consumption,;. 

The exports of the oil from India are large and the seeds "are, 
also exported to France and the United Kingdom. Prior to export, ' 
the seeds are frequently decorticated, but the oil from such see^ 
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is of little value except for use as a soap stock. The exports of the 
iiutj oil and oil cake are also shown in table 20 (p. 81). 

The oil obtained from the seed of the Ricinus ammunis^ castoi 

^ „ oil, has become of enhanced importance owing 

Castor oil. ^ -i. j j * j.t. i i. • j.- ^ 

to its extended use m the lubrication oi 

.aero-engines. In 1914, England produced 15,000 tons of the oil. 

-r^-hereas in 1918 the figure was 45,000 tons, practically all from 

Indian-grown seed. India is the main source of the world’s supply, 

a-lthough the castor plant is grown to some extent elsewhere. It 

lias not proved possible to obtain exact figures for the area under 

-cultivation, although it is known to be large. 

The best oil is obtained from the decorticated seed by cold 
-expression, a lower quality being obtained by expression of the 
iieated seed. The oil, when obtained by cold expression, is used 
sls a high-grade lubricant and for medicinal purposes ; the lower 
•ci^nalities are used as lubricants, for the manufacture of transparent 
soaps, preserving leather and in the manufacture of adhesive gums. 
When treated with sulphuric acid, it yields what is known as “ Turkey 
red oil ’’ which is largely used in alizarine dyeing and in finishing 
oertain grades of leather. Appreciable amounts of this oil have 
lieen made in India durllig the last few years, but the continuation 
of the production largely depends upon the future price of sulphuric 
a.cid in India. 

The cake, an excellent fertiliser, is much used both in India 
a.iid in Europe ; it is valueless as a cattle food owing to the presence 
of a poisonous compound known as ricinin. 

The exports of both the seed and the oil are very large (see table 

21 (p.81). 

This oil is obtained from the fruit of the tree, Cocoa nudfera, 
which is cultivated mainly on the West '"Coast. 
It is not necessary to deal with this oil here, as 
Irliere is a separate article on the cocoanut industry elsewhere (see 
jp, 274). 

Mowhra seed oil obtained from the seeds of Basaia latifolia is 
used largely in India as an edible oil, being 
a yellow fat which readily bleaches on exposure 
to the air. Prior to the war, the seeds were exported in large 
Cj^uantities mainly to France, but latterly the export has greatly 
decreased, see table 22 (p. 82). The cake, ' which is poisonous, 
is somewhat difficult to dispose of, since it can only be used as a 


Cocoanut oil. 


Mowhra seed oil. 
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fertiliser. The oil frequently contains large amoimts of free fatty- 
acids. It is used in India as a substitute for tallow and is also 
used for external application in the treatment of skin diseases. 

The oil from the closely related species, Bassia longifolia^ which 
grows in South India is used in the manufacture of chocolates and 
also for candle making. 

There are numerous other oil seeds which are grown in India 
and which are expressed and used locally. Many of these could,, 
doubtless, find a good market. Amongst the more important,., 
which appear to be worthy of investigation, the following may be 
mentioned : — ^hemp seed oil, niger seed oil, sunflower oil, croton 
oil, rice oil, rubber seed oil, domba oil (Cdlophyllum inophyllum), 
kokum or goa butter {Oardnia indica); malabar tallow (Vateria 
indica)i nim or margosa oil, (MeUa azadiradita), and pongam or 
hongay oil {Pangamia glahra). 

VI, — Essential Oils, 

The East is usually regarded as the source of some of the most 
important scents and spices. In India occur many of the raw 
materials from which scents in the form of volatile or essential oils 
are manufactured. 

The following list gives the names of 14 oils quoted in the Monthly 
Market Beport of the Perfumery and Essential Oil Becord, and 
obtained from raw materials grown in India and Ceylon i-r-anise 
oil, cardamom oil, cinnamon oil, cinnamon leaf oil, coriander oil, East 
Indian dill oil, ginger oil, sandalwood oil, thymol, vetivert oil, 
lemongrass oil, palmarosa oil, gingergrass oil and citronella oil. 
Some of these, such as cardamom, sandalwood, thymol, palmarosa, 
are obtained from products grown only in India and Ceylon ; the 
others are also obtained from raw materials grown in other 
countries. 

old fashioned Indian method, a method which is still in vogue 
in many districts, was to mix the raw material in a fine state of 
division with water in a copper or iron vessel which was heated 
over a free fire. In many cases passing steam through the finely 
divided material yields a better product and is more economical 
to work, i.e., it requires less fuel in order to manufacture a given 
weight of oil. 

Before 1914, the only oils actually manufactured in appreciable 
quantities and exported were lemongrass, palmarosa, gingergrass 
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and citronella. In practically all other cases, the raw materials 
were exported and distilled in Europe or America. Probably the 
only reason why the above mentioned oils were distilled in the 
country was that they are obtained from grasses, and the freight 
charges of such would be relatively high and the yields diminished 
during the long journeys. Since 1914, various developments have 
taken place in the distillation of essential oils. 


The Mysore Grovernment have stopped their annual auction 


Sandalwood oil. 


sales of sandal wood and now distil practi- 
cally all their wood in two factories erected 


by the Government in the State (see p. 413). 


The production of thymol from ajjwan seed has been taken up by 
several firms, and at least two of these are pro- 
ducing high-grade thymol crystals comparable 
with those manufactured in Germany before 1914. The manufacture 
of thymol in India presents several points of extreme interest. The 
oil content of the ajwan seed varies considerably and the possibility of 
increasing the percentage of oil and of thymol by greater care in 
cultivation requires careful investigation. The seeds were distilled 
in Germany and the thymol sold at a price which covered the costs 
of the seeds and of distillation, all profits being made out of the 
sale of the by-products, mz.^ spent seed, thymene oil and thymol 
water. The spent seed is an excellent cattle food, but so far has 
not found much favour in India. The thymene oil is a cheap 
scent useful for scenting soap, but the demand in India appears 
to be very limited. 


Although India was practically the only country in which OQwa/n 
{Ga/rum cofticum) was grown in large quantities in pre-war times, 
the plant is now grown in several other countries and, in addition, 
other sources of thymol have been investigated, ms., Thymus 
vulgaris^ or a mixed species of thyme, in Spain and Monada pmcr 
tata in America. All these points have to be taken into considera- 
tion in discussing the probabilities of the remunerative distillation 
of ajwcm seed in India in the future. 


Much of the lemongrass oil exported on the West Coast has a 


Lemongrass oil. 


dark colour and a relatively low citral content 
and hence fetches a low price on the European 


markets. A firm in Cochin is erecting special stills for refining 


much of the dark coloured oil before it is exported. 


o 
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The chief source of citiouella oil was Ceylon, but appreciable 

Cltronella oU. quantities are now being distilled in Burma 

aifd exported. 

It has been shown that the yield of Palmarosa oil can be increased 

Palmarosa oil appreciably by substituting steam distillation 
for the old process of boiling with water. 

Attempts have been made to develop the distillation of carda- 

Cardamom oil. luoms and although oil of excellent quality 

has been produced (see Perfumery ' and 
Essential Oil Record, 1918, 9, 31), the demand for the oil on 
the European markets does not appear to be sufficient to justify 
large scale distillation. 


Palmarosa oil 


Attempts have also been made to distil in India dill oil, the 
'essential oil from Bardwiekia pinnata, and several other oils. It 
is highly probable that various other oils might be diatjnad with 
profit in India. The cus-cus roots from certain districts in India 
appear to yield a high-grade vetivert oil, an oil of high price and the 
basis of most high-grade perfumes. On the Nilgiris, a certain amount 
of leaves of Eucalyptus globulus are distilled for the production of 
■eucalyptus oil. It is highly probable that the distillation 
be extended and improved and also that other species of eucalyptus 
•oil might be grown for distillation purposes. 


A considerable amount of the Indian variety, of CJienopodmm 
Worm seed oU. attibrosiod^ ^ has been ^own in Assam and 
the oil distilled. It is being used as a substi- 
tute for thymol in hook-worm disease. 


The whole subject of essential oil and perfume manufacture 
requires much more careful consideration than it has received. 
The possibility of improving the’ yields and the qualities of the 
oils by suitable cultivation, the distillation of certain raw 
at present not used to any appreciable extent, the cultivation of 
plants known to give essential oils, but hitherto not cultivated in. 
India, the best methods of isolating the oils and the best type of 
plant to use m each case, the processes of .extraction and enfleurage 
and the refining of the oils and perfumes are all of them problems 
wnicli call for scientific treatment. (For a nummary on Indian 
^sei^l Oils see Journal of the Indian Institute of Science, 1918, 
Vol. n, p. 13.) Table 23 shows the export of some of the raw 
materials used in the essential oil industry. 



Table 23 . — Exports of raw materials for essential oils. 
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VIL — Alkaloids. 

The alkaloids are basic substances extracted from certain plant 
tissues and find their chief use in medicine. The quantities 
required are not large, but when pure they fetch a relatively high 
price which should cover the costs of collection and extraction. 

India is extremely rich in plants containing alkaloids of 
commercial value, and its great variety of climates renders it suit- 
able for the eictended cultivation of alkaloidal plants. Up to the 
present, only two products from which alkaloids are obtained, 
namely, cinchona and opium, have received any detailed attention. 
In both cases, the cultivation of the necessary plants and the extraction 
of the alkaloids have been undertaken by Government. 

The fascinating history of the introduction into India of the 
Quinine, cinchona plant and of its subsequent cultiva- 

tion in the Nilgiris and in Bengal has been 
adequately described elsewhere (Watt’s Commercial Products of 
India, p. 302), and every effort is still being made to extend the area 
under cultivation in order to meet the increasing demands. The 
present area is about 6,000 acres, whilst the output of quinine 
and its salts from the factories is shown in table 24. The supply is, 
however, unable to meet the demand and, as will be seen from the 
following (Tables 25 and 26) considerable quantities of quinine and’ 
its salts are imported. 


Table 2i.— Output of Quinine and salts from the Bengal and Madras 

Quinine factories. 



Bengal. 

1915 - 16 , 

1916 - 17 

1917 - 18 

Madras. 
1916-16 . 

1916 - 17 . 

1917 - 18 . 
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Table 26. — Imports of Quinine and its alkaloids (including cin^ 
chona and Peruman hark). 


Year. 

1 Quantity. 

1 

Value. 


Tons. 

£ 

1912-13 

47 


1913-14 

52 

102M1 

1914-15 

31 

85,173 


Table 26. — Imports of Quinine and Quinine salts and Cinchona hark. 


Year. 

QniXIKS AND Quininz 
SALl'S. 

ClNOHUXA BABX. 

Quantity. 

Value. 

Quantity. 

Value. 


Tons 

£ 

Tone. 

£ 

1915-16 .... 

43 

109,509 

009 

201 

1916-17 .... 

21 

107,017 

0-32 

97 

1917-18 .... 

29 

106,660 

2-0 

166 


StrychnMe 

lirudne. 


and 


The extraction of opium and the manufacture of morphine is 
Motphlne undertaken at the Opium Factory, Ghazi- 

pur, and recent research by Mr, Amiett and. 
his collaborators has much improved the processes in use. 

Banking next in importance is the alkaloid strychnine, which, 
mixed with brucme, occurs in Strydinos nux 
vomica to the extent of 1-6 per cent. Prior 
to the war, the seeds were exported mainly 
from Bombay, Madras and Cochin and extracted in Great Britain 
and elsewhere, but recently attempts have been made to carry out 
the extraction in India. As the process of extraction is compara- 
tively simple, it is hoped, that when times once more become normal 
and plant and technical assistance are more readily obtainable, the 
export of the seed will cease, its place being taken by the purified 
alkaloids. 
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Table 27 . — Exports of nux vomica [strychnine). 




Year. 




Quantity. 

Value. 

1912-13 . 


■ * 




Tons. 

2,076 

£ 

u,m 

1913-14 . 


. . 



• 

2,307 

17MG 

1914-16 . 


. . 



• 

1,668 

u,m 

1916-16 •. 


. • 



• 

2,961 

30J60 

1910-17 . 


. ■ 



• 

2,807 

30,537 

1917-18 . 

■ 

• 


• 

• 

1,962 

\ 25,320 


Figares for the import of the alkaloids strychnine and brucine are not available. 


CafEeiue, a valuable drug used in certain types of neuralgia 
and kindred diseases, is present in tea, and, 
‘ ‘ to a small extent, in cofFee. It is occasion- 

ally made from tea damaged during transit, but usually from what 
is known as waste tea ’’ which consists mainly of tea flufF, or the 
hairs of the leaf buds of the tea plant. These accumulate in consi- 
derable quantities during the manufacture of tea. Some idea of 
the extent of the cafieine industry may be gathered from the 
fact that, in 1912-13, two and three quarter million pounds of 
this material were exported from India. 

Tea fluff is an extremely bulky substance, and the freight charges 
from India to the countries where it is used for making caffeine are 
proportionately large. The process of manufacture of caffeine is 
not complicated, and there seem to be few reasons why it should 
not be carried out in this country. Perhaps the greatest objection 
lies in the fact that about half the exports of waste tea are to the 
United States ; and attempts to send the finished article to the 
same destination would be subject to heavy import duties. In 
spite of these difficulties, however, it should be possible to make 
cafEeine in the country of its origin. 

Experiments are now in progress at the Indian Institute of 
Science to devise simple means whereby at least the first operations 
of cafEeine manufacture could be carried out in the tea factories 
themselves. The impure extract might perhaps then be sent to 
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a central factory to be finally purified. The quantity of caffeine 
in various samples of fiuff is also being determined. Taking an 
average of 2 per cent, and the price of fluff in 1913 as 1-2 annas per 
pound, 100 lbs. of fluff, worth 120 annas, would yield 2 lbs. of caffeine 
w'orth in 1913 about fifteen shillings a pound or 360 annas, so that 
there is evidently an appreciable margin for profit even with a poorer 
grade of fluff than that mentioned. 

The Belladonna or solonaceous alkaloids are medicinally of great 
importance, two alkaloids being prepared in 

lamta2‘’*(hyo“dner*’'” * ^®’ atropine and 

scopolamine (hyoscine). The three chief 

sources available are Airopa belladonna, Datura stramonium and 
Datura meteloides- 

Atropa belladonna. — This herb is a native of the Western Hima- 
laya from Simla to Kashmir. The medicinal portions of the plant 
are the leaves and dried roots. 

Datwra stramonium. — ^This plant grows in the temperate Hima- 
laya regions from Baluchistan and Kashmir to Sikkim. The seeds 
are used as the source of the alkaloid. D. fatuosa which grows in 
tropical districts may also be used. 

Datura meteloides. — ^This plant is found chiefly in the North- 
West Himalaya and mountains of the Deccan. 

It appears probable that the best source of scopolamine (hyoscine) 
would be the D, meteloides {of. Carr and Eeynolds, Joum. Chem. 
Soc., 1912 101, 946). It is separated from the seeds by per- 
colation with alcohol (90 per cent.), the alcohol removed under 
reduced pressure and the alkaloid separated by crystallisation of 
the residue from chloroform, in which it is fnore readily soluble 
than the other alkaloids of the group. 

It is very doubtful if atropine occurs as such in any plant. It 
is formed by treating the alkaloid hyoscyamine with very dilute 
alkali. The roots of the leaves of either A. belladonna or D. stramo- 
nium are extracted with cold alcohol (90 per cent.) and, after the 
removal of the solvent under reduced pressure, the alkaloid is 
dissolved in dilute mineral acid. The impurities (fats, etc.) are 
removed by agitation with chloroform, the acid liquid made alkaline 
with ammonia, the alkaloid extracted with -chloroform and from 
this solution the hyoscyamine is precipitated with light petroleum. 

The A. belladonna can also be used for the preparation of the 
alcohol and liquid extracts of the British Pharmacopoeia. 
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Cocaine. 


Bebeerine. 


The source of this extremely important alkaloid is the leaves 
of the Erythroxylon coca. Experiment has 
already shown the possibility of cultivation 
in the Nilgiris, Assam and Sylhet and it has further been shown that 
the crystalline alkaloid can be extracted in India. 

There are other alkaloids which might possibly prove to be of 
economic value. 

Bebeerine occtu*s to the extent of from 2 to 3 per cent, in the 
bark of the Cissampelos pa/reira and is men- 
tioned in the British Pharmacopoeia. It might 
be worth extracting on a small scale and there appears to be little 
difiSculty in the preparation. 

The drug “ colchicum ” which is obtained in Europe from 
Colchicine Colchicum autumnale is of very considerable 

medicinal value. It has been shown that 
Colchicum lutrum which grows in the Western Himalaya contains, 
like C. autumnale^ the alkaloid colchicine and it is possible that 
it might be used in place of the latter as a source of “colchicum.” 

Eecently solutions of the alkaloid nicotine have found consider- 
able use as insecticides. The alkaloid is obtained 
from waste tobacco by mixing it with lime 
and steam distillation. 

It is hoped that the proposed formation of a Drugs Manufac- 
ture Committee will stimulate the cultivation and manufacture 
in India of these and of other alkaloids of medicinal value such as 
the aconites and emetine. 


Nicotine. 


VIII. — Natural Dyes. 

Before the introduction of aniline dyes, the natural dye industry 
was one of considerable importance, but the tendency has been for 
the synthetic largely to replace the natural dye. This replace- 
ment has been due to two causes, one the low price at which the 
aniline dyes could be marketed, and „ the other the much greater 
varieties in shades and tints which could be obtained. The ques- 
tion of the relative fastness of natural and synthetic dyes is one 
frequently discussed, and the opinion is commonly expressed that 
synthetic dyes are far inferior in this respect to natural dyes. This 
view is quite erroneous. Many coal tar dyes are not fast but, on 
the other hand, some are much faster than any natural dyes. Well 
known examples are the new sulphur dyes and the indanthrene 
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blues, whicn are even faster than indigo. Some vegetable dyes are 
quite fast, e.g.^ indigo, but others, safSower and annatto, are ex- 
tremely fugitive on cotton. 

The enormous increase in the price of coal-tar dyes immediately 
after the beginning of the war, raised the hopes of many people 
in India that a development of indigenous dyes would take place, 
and, that even after the war, such dyes would be able to compete 
v'ith synthetic dyes. Very little, however, has been done. The 
experiments made by Dr. Marsden were not promising, (Eeport 
to Government of Madras, 1916) and it must be clear to everyone 
that after the war the prices of coal-tar dyes will probably be lower 
tlian in pre-war days. Before the war, Germany had practically 
a monopoly for many classes of dyes, and could Sx her own prices. 
The war has lead to the development of a very big coal-tar dye 
industry in America and quite considerable developments in England, 
France, Italy and Japan, so that in the future the competition 
between these countries for new markets will be keen and prices 
for some time will be low. 

It is estimated that in 1917 forty-six million pounds of dyes 
w^ere manufactured in the United States, a quantity about equal 
to the total imports of dyes prior to 1914. In the same year, Japan 
produced about ten million pounds of dyes. 

One serious difficulty with which certain types of natural d}jes 
have to contend is the climatic one. This is very well illustrated 
in the case of indigo which is obtained as an annual crop. In the 
da}^ before synthetic indigo was introduced, the profits of the 
indigo planter were considerable and his financial position was 
such that the occasional failure of the crop did not mean disaster. 
At the present time, w^hen the natural indigo can only just compete 
with the synthetic product, the loss of one year’s crop may mean 
the' difierence between profit and loss for a considerable number 
of years. 

India is extremely rich in natural dyes but it is doubtful if, apart 
fiom indigo, cutch, safflower, turmeric, annatto and red sanders 
wood, any one of them finds more than a local use. 

Indigo is, of course, of outstanding importance and the desir- 
ability of reviving once more the cultivation 
” of this dye has been clearly recognised. If 

the natural product is to be able to compete with the synthetic 
dye much research will be necessary on the best conditions for its 
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cultivation, extraction and marketing. The investigations of the 
indigo research chemist, Mr. W. A. Davis, (Indigo Publications, 
Pusa, No. 1 — 4) have already met with considerable success. He 
has shown that much heavier crops can be obtained by the use of 
suitable fertilisers (phosphates), whilst he has also succeeded in 
pinning the dye on the market, in a form which enables it to compete 
more readily with the synthetic dye. Of great importance also 
have been Mr. Hutchinson’s researches on the bacteriology of the 
processes taking place in the vat. The area under indigo cultiva- 
tion had largely increased since the outbreak of war, but the failure 
of the rains this year and a falling demand have caused a consider- 
able set back. 


Table ^.—Indigo — area under cultivation and exports. 







Exports. 


Year. 



Area. 

Quantity. 

Value. 

19U-12 




Acres. 

274,476 

Tons. 

£ 

1912-13 




227,046 

693 

146,755 

1918-14 




169,221 

647 

141,938 

1914-15 




145,792 

857 

599,691 

mo-16 




351,265 

2,096 

1 , 385,795 

1916-17 




770,000 

[ 1,677 

1 , 382,931 

1917-18 




710,600 

1,456 

957,985 

1918-19 

• 



300,700 




Cutch, which is obtained from the red heart wood of Acacia 
Cntch. catechu, a tree growing throughout India, 

still finds considerable application as a 
dyestuff. It is largely used for obtaining various shades of brown. 
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olive, grey, drab and black and can be used for both animal and 
vegetable fibres. Its use on wool is, however, restricted owing to 
its rendering the fibre harsh. It gives excellent results with silk. 
As a cotton dye, it can hardly compare for fastness with the mineral 
khaki dye. Of the remaining natural dyes, red sanders wood 
{Pterocarpus saniaUnus) and sapan wood (Caesalpinia sappan), a type of 
insoluble red woods, are still used to some extent in indigo dyeing, 
whilst turmeric (from the tubers of Curcuma tinctoria) and safflower 
(the dried florets of Ca/rthamus tinctorius) are used for producing 
mixed colours in cotton dyeing generally with a chrome or a alu- 
minium mordant. Annatto (from the pulp surrounding the seeds 
of Bixa Orellana) is used to colour foodstuffs. 

Locally, many other woods such as the Morinda dtrifoUa, Rubia 
sikkimensis, Ventilago madraspatna, etc., are still used, but they are 
not of any real commercial value, nor are they likely to become 
so in competition with the synthetic dyes. 


IX. — Disinfectants and antiseptics. 

Disinfectants may be divided roughly into two groups, inorganic? 
and organic disinfectants. 

The chief members of the first group are, sodium and potassium, 
permanganate, bleaching powder, hypochlorite solutions and boracic 
acid, whilst in the second group we have formaldehyde, the 
chloramines and the acid constituents of coal tar, carbolic acid 
and the cresols. 

The manufacture of sodium permanganate, the solution of which 
is well known as Condy’s fluid, should offer 
little difficulty, since manganese dioxide is ob- 
tainable in large quantities at a low price and the method of prepara- 
tion is comparatively simple. The manufacture of the potassium salt 
at a reasonably low cost may offer more difficulty, as, with the 
exception of saltpetre, potassium salts are not obtainable in India 
in appreciable quantities. The cost of permanganates will also> 
be dependent on the price of sulphuric acid, which is required for 
their preparation. 

Consideration of the figures given in following table showa 
that the imports of bleaching powder and 
bleaching materials into India are very great.. 


Permanganates. 


Bleaching Powder. 
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Table 29. — Imports of bleaching jmcder and bleaching maierialg. 


Year. 

Bleaching 

FOWDEH. 

Bleaching 

MATEBIAL3. 

Quantity. 

Value. 

Quantity. 

Value. 




Tons. 

£ 

Tons. 

£ 

1912-13 

• 

- 

... 

... 

2,967 

23,620 

J913-14 

• 

• 

! 

i 

3,781 

32,686 

1914.15 


• 

747 

7,87S 1 

3,697 

23,089 

1910-16 

• 

• 

1,021 

1 

' 17,669 ; 

j 

3,796 

48,062 

1916-17 

■ 

• 

1,418 

d2,089 1 

5,473 

114,991 

1917-18 ■' . 

■ 

• 

1.510 

61,622 j 

5,012 

139,898 


The powder is used for bleaching textiles and paper pulp, whilst 
large quantities are also required for the sterilisation of water and 
for the preparation of hospital disinfectants. Por these purposes, it is 
possible to substitute a sodium hypochlorite solution made by 
■elertrolysing, in a suitable apparatus, a solution of common salt. 
Such blewh Uquors are now in use in many mills and in large towns 
•and hospitals, and their use is likely to be extended as they can be 
easily prepared as required, and as it is also claimed that they are 
rapOTior to the powder for bleaching fabrics preparatory to dyeinw. 
Their use, however, will be restricted to large concerns, as liquid 
are always more dlfBoult to transport than solids and the hypochlo- 
xite solution are extremely unstable, a few hours exposure 
^ h^t TOfficmg largely to destroy the bleaching properties. 
Experunents Me now being made in Bombay and elsewhere to prepare 
^ althou^ hypochlorite solu- 

S 1? “O'® "sed, especiaUy when the present 

^cdties of obtammg plant no longer exist, the demand for 
bleaching powder is still likely to continue. 

it ® lime with chlorine and 

Z thTfa^ hypochlorite solution. 
;to the fact that it readily liberates chlor ine.* and so, in the presence 

* Chlorine gas compressed in cylinders is also used now for water ^rifiiii^” 
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of water, produces a oxidising solution whicli bleaches cloth, etc.,, 
and acts as a powerful bactericide. The manufacture in India on 
a large scale has not as yet been undertaken and cannot be, until 
a cheap source of supply of chlorine is available. Its manufacture 
will be subsidiary to the manufacture of caustic soda by electrolysis.. 
As bleaching powder is unstable and does not keep well in hot 
climates,* it is essential that it should be manufactured in India. 
When mixed with boracic acid, itself a useful disinfectant, it forms 
a disinfectant, first used at Edinburgh University, known as 
“ eiipad ”, the aqueous solution of which is termed “ eusol.” Boracic 
acid is now being made locally from borax imported from 
Tibet. 

Another valuable type of disinfectant which belongs to the organic 

ciiiAi-amit,® T properties to chlorine,. 

and which has been recently introduced by 
Cohen and Dakin, is chloramine-T, a halogen derivative of toluene. 
The raw material required for the manufacture of this substance is 
obtained by treating toluene with sulphuric acid, and is a by-product 
in the manufacture of saccharine, the well known sugar substitute.. 
Hence the manufacture of this disinfectant is dependent on the 
developnoient of the coal .tar industry. 

Formaldehyde is a gas which is obtained by the oxidatioli of* 
methyl alcohol, a product of the distillation 
orma . wood (see page 119). It is placed on the- 

market in the form of a 40 per cent, aqueous solution, known as 
formalin, and finds a very considerable application as a disinfec- 
tant. It is also used in the preparation of other substances of 
medicinal value. 

The problem of the manufacture of carbolic acid disinfectants 
such as “ phenyle,” “ lysol ”, etc., is com- 
ar 0 c ac . ^ plicated by the fact that Indian coal tars 
are extremely poor in acid constituents which are the basis of these 
disinfectants. They have, since the outbreak of war, been made 
on a small scale, but the industry is not likely to continue when 
conditions are once more normal, unless the coal tar industry 
is developed on a large scale (see page 76). 


* Experizaents in the stabilisation of bleaching powder for use in hot olimates have 
been made by Dr. A. N. Meldrum in Ahmedabad and a preliminaiy note on these experi- 
ments will, it is hoped, shortly be published. (See also Joum. Soc. Chem, Ind. 1918,. 
311 T.) 
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Imports of disinfectants other than bleaching powder are shown 
below : — 


Table 30. — Imports oj dismjectants. 




Year. 




1 Quantity. 

Value, 







Tons. 

£ 

1912-13 . 

- 

. 



• 

1,260 

25,783 

1913-14 . 

- 

. 



• 

1,269 

26,394 

1914-15 . 

• 

. 



• 

1,254 

27,456 

1915-16 . 

- 

. . • 



* 

1,343 

35,553 

1916-17 

. 

. . • 



- 

1,479 

46,717 

1917-18 . 

• 

. 



- 

1,571 

67,415 


X. — Fertilisers. 

Scientific agriculture insists upon the need for replacing in the 
soil the mineral constituents removed by the crops, if the yields 
per acre are to be maintained. The mineral constituents essential 
for plant growth are potash and nitrogenous compounds, lime and 
phosphates. One method of replacing these mineral constituents 
is by the addition of stable manure, but, as this is insufficient 
in quantity, and not^ in all cases, completely effective, an industry 
of artificial fertilisers has been developed and has already reached 
enormous dimensions in -Europe and America. 

Some idea of the extent of the fertiliser industry can be gathered 
from the fact that the production of the Stassfurt mines in 1913 
was over one million tons, calculated as potash (KgO), and that of 
"this quantity more .than 90 per cent, was used for agricultural purposes, 
and that about 70 per cent, of the total sulphuric acid production 
'in North America, France and Italy in 1912 was used for the 
manufacture of superphosphates. The quantity of sulphuric acid 
used in that year for the manufacture of superphosphates for the 
■world^s supply is estimated at three and a quarter million tons. 

India is essentially an agricultural country and it mig ht be ex- 
pected to use enormous quantities of fertilisers. That this is not 
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so is shown by the figures given for the exports of bones (see 
table 31), ammonium sulphate (see p. 77) and oil cakes (see 
p. 78). 

In the planting districts, the great advantage to be gained by 
the systematic use of chemical fertilisers for such products as tea, 
cofiee and rubber has long been realised, the urgent need for phos- 
phatic fertilisers in the indigo areas of Bihar and Orissa has been 
recently pointed out (Davis, IndigcT Publications, Pusa, 1 to 4) and 
the value of fertilisers in increasing crops such as sugar-cane and 
cotton is beginning to be appreciated in this country. But apart 
from such special crops, it is correct to say that the ordinary 

Indian cultivator has not realised the importance of the application 
of suitable fertilisers to his land. As agricultural education permeates 
the masses of small cultivators and as the number of agricultural banks 
and co-operative societies grows, the demands for these fertilisers 
will increase, but to what extent it is impossible to say. 

The chief phosphatic fertilisers are (a) bones in the form of 

bone meal, (5) superphosphates manufactured 

osp a €8. bones and sulphuric acid or from the 

natural noineral phosphates and sulphuric acid and (c) basic slag ob- 
tained from the iron and steel works. 

Table 31, which gives the exports of bones from India for the years 
1913-14 to 1917-18, shows that India has a reserve of phosphatic 
material which she does not utilise. 


Table 31. — Export of lones from India from 1913 — 1918. 


Years. Quantity. | Value. 


I 

I Tons. £ 

1913- 14 ' 105,413 622, S33 

1914- 15 , 63,976 319,663 

1915- 16 I 60,636 236,683 

1916- 17 ' 42,042 216,277 

1917- 18 1 26,679 102,389 ' 


It is highly probable that with a reduction in the price of sul- 
phuric acid (p. 63) the demands for superphosphates will increase 
as the price of Indian-made superphosphate will then be much less. 
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Superphosphate is generally used where a quick result is required 
and where the crop will permit the use of a relatively expensive 
manure. Bone meal, which also contams nitrogen, on the other 
hand, is used where a slow action is required and where an expen- 
sive manure is impossible ; for example, on cofEee plantations.' 
According to Mr. Anstead, the soils in many of the planting districts 
m South Tnilift are acidic and contain very little lime and therefore, 
as a rule, it is not advisable to use an acid manure like ordinary super- 
phosphate, but basic phosphates of the type of basic slag and basic 
superphosphates. At the present time, basic slag is largely used 
on tea and rubber estates and a good deal of it is imported, but tlis 
products from the iron and steel works in Bengal and Sakchi should 
be able to compete with the imported article provided transit 
charges aie not too high. Finely ground mineral phosphates ane 
also employed as fertilisers, but so far have received little attention ■ 
in The general tendency at the present time appears to 

be to favour neutral or basic, rather than acidic, phosphates as ferti- 
lisers (compare Journ. Soc. Ghem. Ind. 1917, 86, 614). 

The quantity of potash salts used as fertilisers in India is very 
limited, the main demand being in the jui^ 
Potash. growing districts. This demand couM be mst 

from TtiiIiilti products. Saltpetre, which would also serve as a 
nitrogenous manure, and the pre-war price of which was about £16. 
to 16 per ton, is used to a certain extent. If saltpetre is us^ 
instead of sodium nitrate for the manufacture of nitric acid, then 
the by-product, acid sulphate of potash, after neutralisation with lime > 
or carbonate of potash, would provide an efficient potash fertiliser. 
A third source could be provided from the dust from blast furnace 
gases and flue gases from coke ovens, especially if' a certain amoitat 
of common salt is added to the fuel (see Joum. Soc. Ghem. Ind. 
1918, 87, 222 T and 313 E). 

Gertain vegetable products, e.g., the water hyacinth and oo- 
coanut shells, yield ashes rich in soluble potash constituents, but. 
it is questionable whether the production of potash compounds 
from these sources could be worked on a commercial scale and 
meet the competition of German products sjjfih-as .potassium chloride, 
which sold at £8 — 10 per ton in London in 1913, and whicdi oouH 
probably have been sold at a profit at £6 per ton. 

The whole potash industry vnll be revolutionised by the acquisi- 
tion by France of the Alsatian potash mmes, as the Stassfurt deposits , 
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will then have a serious competitor and prices are certain to fall 
(compare Journ. Soc. Chem. Ind-, 1918, 37, 292 T.) 

The common uitrogenons artificial manures are (1) ammonium 
sulphate, (2) Chili saltpetre (sodium nitrate), 
rogenous manures, nitrolim, (4) oilseed cakes and (5) nitrates 

mainly calcium and ammonium, obtained from atmospheric nitro- 
gen. The figures quoted in table 13 on p. '78 for oilseed cake 
exports show that, under present conditions, India produces more cake 
than she can use. If the oil pressing industry grows, the quantities 
of cake available will also increase. It has been shown that the 
yields of sugar from sugar cane crops can be raised appreciably by 
th^ use of oil seed cake as a fertiliser, and a consumption of 1 ton cf 
cake per acre of sugar cane would dispose of large quantities of cake 
as there are two and three quarter millions of acres under cultivation. 

The fact that, of the 3,000 tons of ammonium sulphate produced 
in India at the present time, some 2,000 tons are exported also shows 
the small demand for this fertiliser. The amount of ammonium 
sulphate will increase in the near future as the number of by- 
product recovery coke ovens is increased. 

It appears to be clear that at present the demand for nitro- 
genous fertilisers is not equal to the supplies, and that appreciable 
amounts will liave to be exported for many years. Hence, the erec- 
tion of electric plants for the production of cyanamide or metallic 
nitrates from atmospheric nitrogen for manurial purposes is not 
a commercial proposition, unless it is shown that these can be manu- 
factured in India at a figure, which would admit of their being 
exported to Ceylon, the Malay Peninsula and the Dutch East Indies 
so as to compete with European, American or even Japanese products. 

For ordinary crops, the - system of green manuring so generally 
adopted appears to give satisfactory results, but there should be 
an increased demand for ammonium sulphate for paddy cultivation. 

It is obvious that the value of a fertiliser depends on the per- 
centage of the valuable constituents — ^potash, nitrogen, phosphoric 
acid — ^present in the manure, and all sales should be made yinder a 
guarantee that the percentages of these constituents are not below 
a stated minimum. 

XL — Minor Products^ 

Reference has already been made to three sodium derivatives, 
sodium carbonate and caustic soda (see page 
0 umsa s. common salt (sodium chloride) (see 

H 
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page 70). Other salts to which attention may be directed are 
sodium sulphate and sodium silicate. 

Sodium sulphate or Glauber’s salt is already made in Tnrlift 
in considerable quantity. It is obtained as a by-product in the 
manufacture of carbon dioxide (for soda water)^ which is prepared 
by treating sodium carbonate with sulphuric acid. Large quantities 
are also obtained, according to the Quinquennial Eeview of Minerd 
Production (issued by the Geological Survey of India) as a by-product 
in saltpetre refining in Bihar. It may also prove possible to obtain 
it from bitterns. Glauber’s salt is used largely in cotton mills, in 
the manufacture of glass and for dehydrating oils such as turpentine. 


Table 32. — Imports of sodium sulphate into India, 

Year. 

Quantity. 

Value, 


Tons. 

£ 

1913-U* 

18 

134 

1914-16 

304 

1,496 

1916-16 

79 

• 722 

1916-17 . . 

259 

2,153 

1917-18 

62 

1,168 


* Except Bombay. 


Table 33. — Production of sodium sulphate in Bihar. 




Years. 




Quantity. 

Value. 

1910-11 . 

. 

« ■ ■ 


. 


Tons. 

22,689 

£ 

46,201 

1911-12 . 

- 


• 

• 

- 

17,791 

30,621 

1912-13 . 

• 

• ■ • 

• 

• 

- 

17,992 

30,772 


Sodium silicate is chiefly used in soap manufacture as a filling 
agent. It is prepared by treating sand with alkali under suitable 
conditions, and it is understood that it is now being made in Bombay 
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031 a small scale. Tlie possibility of its being manufactured on a 
large scale in India would appear to be dependent on a cheap supply 
of fuel and alkali. 


Table 34 . — Imports of sodium silicnte. 


Years. 

Quantity. 

Vahe. 









Tons. 

£ 

3913-14* . 


- 

- 

. 

. 

. 

. 

413 

2,334 

1914-15 . 



- 

. 

. 

. 

. 

483 

2,002 

1015-16 . 


• 

. 

• 

. 

. 

. 

441 

3,969 

1916-17 . 


• 

. 

• 


. 

. 

573 

4,885 

1917-18 . 


• 

• 

• 

• 

• 

* 

527 

7,709 


Potassium salts. 


* Bengal only. 

The only potassium compound which occurs in large quantities 
in India is the nitrate known as saltpetre 
(see p. 369). Appreciable amounts of this 
are recovered from old village sites in Bihar and the Punjab. The 
product obtained from the local refineries always contains at least 
5 per cent, of common salt and frequently as much as 20 or 30 per 
cent. This crude product was exported to France and other coun- 
tries where it was refined. ' A certain amount is now being converted 
into pure nitrate in Calcutta, but it is probable that, with more 
care and scientific supervision, it would be possible to produce in 
the local refineries a product containing 99*5 per cent, of potassium 
nitrate at much the same cost as it takes to produce 80 or 95 per 
cent, nitrate. Occasional occurrence of potassium salts are found 
in the Salt Bange, but these are too small and irregular for commer- 
cial exploitation. Possible sources in the future are (a) potash 
felspar, (b) ashes of plants such as the water hyacinth, (c) the ash 
from cocoanut shells, (d) the liquors from wool washing, (e) the gases 
from blast furnaces and from the flues of coke ovens (see page 106). 
It is more probable, however, that acid potassium sulphate, obtained 
as a by-product in the manufacture of nitric acid, will provide 
a sufficient source of supply. 

2i 2 
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The chief salts for which there is a market are potassium car- 
bonate, already made in some quantity, caustic potash, potassium 
chloride and chlorate. 

The carbonate is manufactured in India by igniting the nitrate 
with loss of the valuable oxides of nitrogen. The process is extreme- 
ly wasteful and is unlikely to meet with success in time of peace, 
unless the oxides of nitrogen can be utilised. Small quantities of 
the chloride have recently been made in Bengal from the ash of the 
water hyacinth but it is doubtful if this method could compete with 
the high-grade chloride obtainable from extensive natural deposits 
in Italian East Africa. The quantity obtainable from the former 
source is also not unlimited. It is mainly required for use as a 
fertiliser for jute {cf. p. 106). 

The manufacture of potassium chlorate would also probably 
prove remunerative as the demand is likely to increase with ex- 
pansion of the match making industry. 


T£bl£ 35. — Im'ports of potassium salts into India, 


Year. 

Potassium Chlobioe. 

Potassium ChXjObate. 

Potassium 

Gabbonate. 

Quantity. 

Value. 




Value. 


1 Tons. 

£ 

Tons. 

£ 

Tons. 

£ 

1913-14 . 

1 2* 

SO 

11711 

4,301 

... 

... 

1914-13 

1 Figures not available. 

70 

2,720 

63 

B72 

1913-16 . ! 

! lot 

1,615 

56 

9,287 

0*2 

4 

1916-17 . 

n 

308 

36 

U,SS0 

... 

... 

1917-18 . 

i§ 

m 

113 

24,565 

... 

... 


• Bengal only, 
t Bengal and Banna only. 
t Burma only. 

§ Bombay only. 

II Except Bombay and Sind. 


Apart from magnesium carbonate or magnesite (see page 379), 

Magnesium salts. ^^0 salts of magnesium of technical 

importance, namely, magnesium chloride and 
magnesium sulphate. These two- salts can be obtained readily 
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from bitterns, tlie mother liquor remaining after the separation of 
salt from sea water (see page 72). This source of supply is already 
being exploited by one firm of chemical manufacturers for the 
production of magnesium chloride. Their product, however, is 
not by any means a satisfactory article and frequently contains 
considerable quantities of other salts. With unlimited supplies 
of raw material available, there should be, under scientific supervi- 
sion, little difficulty in placing a pure product on the market. 

Magnesium sulphate or epsom salts can also be obtained from 
the bitterns, but so far this has not been attempted on the large 
scale. The salt has been made from magnesite by treatment with 
sulphuric acid, an uneconomic process and one which it will not 
pay to continue after the war, unless the carbon dioxide can be 
collected and sold, and unless the sulphuric acid can be obtained at a 
cheaper rate, as the value of the acid required is greater than that 
of the salt obtained. 


Table 36 . — Imports of magnesium salts. 


Yea-r. 



Magneshtm ohloktde. 

MaGEESHTM SUIiPHATB. 


Quantity. 

Value. 

Quantity. 

Value. 




Tons. 

£ 

Tons. 

£ 

19U-1S . . 

- 

• 

2,705 

20,036 

l,972t 

10,847 

1916-16 

• 

• 

3,563 

62,203 

412t 

7,061 

1916-17 

- 

. 

1.067* 

18,767 

266t 

3.655 

1917-18 

• 

• 

1,186* 

19,397 

290t 

3,824 


* Except Bengal and Sind, 
-j- Except Burma and Sind. 


When the distillation of the zinc concentrates from Burma is 
undertaken in Singhbhum, the manufacture in 
Zinc salts. India of the various zinc derivatives of tech- 

nical value could be developed without difficulty. The three moSt^ 
important are zinc oxide or zinc white, mainly used as a pigment, 
zinc sulphate or white vitriol, used in dyeing, calico printing and 
in the preparation of paints and varnishes, and zinc chloride. This 
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last is already being manufactured on a considerable scale, in solution, 
and about two hundredweights of the anhydrous salt have been 
prepared in the form of sticks for medicinal purposes. It finds 
its chief apj)lication in cotton mills, for preserving wood, for mak- 
ing soldering solution and is also used as a disinfectant and deodorant 
and in medicine as a caustic. In the manufacture of white vitriol 
and also of zinc chloride, crude hydrogen is produced as a by-product 
and the cost of the salts would be reduced if use were made of this 
hydrogen. It would not repay to purify it for the purpose of h 3 "dro- 
genating oils, although it could be burnt and used for generating 
steam or for concentrating solutions. The successful production 
of these salts depends largely upon the cost of fuel and also of sul- 
phuric and hydrochloric acids. 

The imports of these chemicals are given below : — 


Table 37 . — Imports of zinc salts mto India, 
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is then added and the alum crystallised. The product is mainly 
soda alum and finds its chief market in the Delhi district, where 
it is used in the tanning and dyeing industries. Crude aluminium 
sulphate “ alum cake ” as also being made by several chemical 
firms in India from bauxite, but unless the present price of sulphuric 
acid is very much reduced there would appear to be little prospect 
of this product competing with the imported article. It is largely 
used for water purification. Alum is also used for paper sizing, and 
in medicine. 


Table 38. — Imports of almiinixm sulphate and alum. 


Year. 

Quantity. 

Value. 


Tons. 

£ 

1912-13 

6,054 

SUUG 

1913-14 

4,604 



3,657 

25,992 

1916-16 

4,636 

45,m 


5,704 

73,^42 

1917-18 

3,733 

76,729 


With large supplies of lead readily obtainable from Burma the 

Lead salts manufacture of the various lead derivatives 

of commercial value should be an industry 

capable of considerable expansion. Litharge and red lead, both 
of value as pigments, are already being made on a considerable 
scale. The manufacture of white lead probably the most import- 
ant of all pigments has not as yet been undertaken. The experi- 
ments which have been made on this subject by Drs. Sudborough 
and Watson at the Indian Institute of Science have now practically 
reached completion, and it is possible that they will shortly be devel- 
oped on a technical scale. The method adopted is a modifica- 
tion of a German patent and utilises metallic lead and acetic 

acid as the starting material, with a periodic replacement of 
small amounts of acetic acid lost in the process. 
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Table 39 . — Imports of red and white lead. 



Year. 


Red Lead. I 

! White Lead 

I 

■ Quantity 

Value 

Quantity. 

Value. 




Tons. 

£ 

Tons. 

£ 

191 3-U 

. 


. ; 2,191 

50,339 

1,087 

28,068 

1914-15 

. 


. ' 1,645 

38,348 

1,253 

37,784 

1915-16 

. 


1,445 

46,266 

916 

31,656 

1916-17 



. . 1,324 

65.695 

901 

46,050 

1917-18 

- 


. ! 1,286 

1 

80,027 

542 

39,679 


Chromiuin salts. 


Owing to the increased demands for chromium for metallur- 
gical purposes, the internal and external de- 
mands for chrome iron ore are gradually in- 
creasing and the sources of supply being rapidly opened up. The 
chief deposits of chrome iron ore are in lifysore, Baluchistan and 
Singhbhum. Attempts on a comparatively small scale have been 
made to manufacture the various chromium salts, such as sodium 
and potassium chromates, dichromates and alums, which are of 
technical importance, being used in chrome leather manufacture 
and in khaki dyeing. There should be no difficulty in making 
these products in India, provided cheap fuel, sodium carbonate, 
and potassium carbonate, are available. For manufacturing 
sodium chromate, the finely divided ore is roasted in a reverbera- 
tory furnace for several hom’s with lime and sodium carbonate, 
the resulting mass extracted with water and the aqueous .solu- 
tion evaporated. 

Within the last few years, appreciable quantities of chrome 
tanning liquor have been made in India from imported sodium 
dichromate, sulphuric acid and jaggery. It should be possible 
to make products of the nature of ‘ tannolin ’ in India. 

Lead chromate is also of commercial value as a yellow pigment 
and could easily be produced, if sodium chromate were manufac- 
tured in the country, as it is prepared by precipitating a solution of 
lead acetate with one of sodium chromate. It is largely used as a 
pigment and also in calico printing and is the chief constituent of all 
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the membeis of the group of chrome yello^rs, e.g,, Cologne yeUow, 
Paris yellow and Leipzig yellow. By mixing with Prussian bine 
(p. 117), these yellows give the Bronswick greens, and by treat- 
ment with alkali various orange and red pigments, e.g., Chinese 
red end American vermilion. The figures for the imports of these 
chemicals and the exports of chrome ore are given in the following 
tables : — 


Tjuble 40 . — Imports of chromium salts. 


Year. 

Sodium Btchromats. 

POTASSZDM DiOEBOMATE. 

Quantity. 

Value. 

Quantity, 

Value. 



Tons. 

£ 

Tons, 

£ 

1914-lS 

■ 

187* 

5,674 

103* 

4,996 

1915-16 • . 

. 

352 

23,732 

163 

11,882 

1916-17 

. 

449* 

44,923 

65* 

11,120 

1917-18 

• 

820* 

75,179 

253* 

54,328 


* Except Bengal. 


✓ 

Table 41 , — Exports of chrome iron ore. 


Year. 

Quantity. 

Value. 







Tons. 

£ 

1913-14 

, 

. 




180 

9,205 

1914-15 


. 




183 

22,404 

1015-16 . 

. 

. 



, j 

92 

4,92k 

1916-17 , 

, 

. 




310 

^ 10,473 

1917-18 . 


. 




748 

32,717 


Although the imports are comparatively small, the demauds 
for chromium salts for chrome leather tanning are likely to increase, 
and the manufacture of these salts in India in quantity sufficient 
to meet the Indian demands and also for export appears to be 
worthy of consideration. 
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Table 39 . — Imports of red and white lead. 

EEB LEAB. I WHITB I BAD 

Year, I "j i 

Quantity i Value. I Quantity. 


Owing to the increased demands for chromium for metallur- 
.. , gical purposes, the internal and external de- 

mands for chrome iron ore are gradually m- 
creasing and the sources of supply being rapidly opened up. The 
chief deposits of chrome iron ore are in Mysore, Baluchistan and 
Singhbhum. Attempts on a comparatively small scale have been 
made to manufacture the various chromium salts, such as sodiiun 
and potassium chromates, dichromates and alums, which are of 
technical importance, being used in chrome leather manufacture 
and in khaki dyeing. There should be no difficulty in making 
these products in India, provided cheap fuel, sodium carbonate, 
and potassium carbonate, are available. For manufacturing 
sodium chromate, the finely divided ore is roasted in a reverbera- 
tory furnace for several hours with lime and sodium carbonate, 
the resulting mass extracted with water and the aqueous J^lu- 
tion evaporated. 

Within the last few years' appreciable quantities of chrome 
tanning liquor have been made in India from imported sodium 
dichromate, sulphuric acid and jaggery. It should be possible 
to make products of the nature of ^ tannolin ’ in India. 

Lead chromate is also of commercial value as a yellow pigment 
and could easily be produced, if sodium chromate were manufac- 
tured in the country, as it is prepared by precipitating a solution of 
lead acetate with one of sodium chromate. It is largely used as a 
pigment and also in calico printing and is the chief constituent of all 






1 

Tons. 

£ 

Tons. 

1913-14 

- 

- 


• 1 

2,191 

50,839 

1,087 

1914-15 

- 

• 


" 1 

1,645 i 

38,348 

l,2.“i3 

1915-16 

- 

• 


. 

1,445 j 

46,266 

916 

1916-17 

• 

- 


• 1 

1,324 

65,695 

001 

1917-18 

• 

• 


< 

. 1 

1,286 

80,027 

542 


Value. 

£ 

2SMS 

37,T84 

sum 

46,050 

39,679 
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the members of the group of chrome yelloTrs, e.g., Cologne yellow, 
Paris yellow and Leipzig yellow. By miadng with Prussian blue 
(p. 117), these yellows give the Brunswick greens, and by treat- 
ment with alkali various orange and red pigments, e.g., Chinese 
red end American vermilion. The figures for the imports of these 
chemicals and the exports of chrome ore are given in the following 
tables : — 


Table 40 . — Imports of chromium salts. 


Year. 

SODITJU ETCHBOlUrB. 

POTASSIUU Diohbouaxe. 

Quantity. 

Value. 

Quantity. 

Value. 






Tons. 

£ 

Tons. 

£ 

1914-15 

• 

. 

. 

* 

187* 


103* 

4,99$ 

1915-16 

• 

. 

. 


353 


163 

11,882 

1916-17 

• 

. 

. 


449* 

u,m 

65* 

11,120 

1917-18 

m 


• 

• 

820* 

7S,m 

253* 

64,828 


* Except Bengal. 


Table 41 . — Exports of chrome iron ore. 


Year. 

Quantity. 

Value. 


- 






Tons. 

£ 

1913-14 


. 


. 



180 

9,255 

1914-15 

• 



• 

• 


183 

12,404 

1915-16 . 

f 

■ 


. 

. 


92 

4,92k 

1016-17 . 

. 



. 

. 


310 

^ 10,473 

1017-18 . 


■ 


• 

• 


748 

82,717 


Although the imports are comparatively small, the demands 
for chromium salts for chrome leather tanning are likely to increase, 
and the manufacture of these salts in India in quantity sufficient 
to meet the Indian demands and also for export appears to be 
worthy of consideration. 
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G^ie only iron salt manufactured in India' on a large scale is 
Iron salts ferrous sulphate or copperas, which is pre- 

pared by treating scrap iron with warm dilute 
sulphuric acid. This salt is largely used in dyeing and tanning 
and in the manufacture of inks, Prussian blue and other pigments. 
The production in India has developed since the outbreak of war 
and as a result the imports have shown a large diminution. The 
success of the manufacture after the war will depend solely on a 
cheap supply of sulphuric acid being available. The present out- 
put is approximately 1,000 tons per annum. 


Table 42 . — Imports of ferrous sulphate into India. 


Year. 

Quantity. 

Value. 









Tons. 


191344 . 


• 

• 





724 

2.M7 

191445 . 


• 

m 





760 



• 


« 





2,633 

19,9U 

191647 . 

a 

• 

* 

• 




5,105 N 

42,m 

191748 . 

« 

• 

• 

# 




839 

1,540 

191849* . 


• 


• 




7 

1 

Si 

1 


* Six months' figures. 


In view of the dependence of the gold mines on an adequate 
supply of either sodium or potassium cya- 
would appear to be hi^ly desirable 
^ that the manufacture should be undertaken 
locally. One method adopted is to treat a mixture of sodium or 
potassium carbonate and charcoal with ammonia gas under suit- 
able conditions (Baby’s method), whilst another is to fuse nitrolim 
(p. 225) with salt. The latter method, which yields a crude pro- 
duct (30 per cent, sodium cyanide) suitable for gold extraction, 
might prove the more suitable if the manufacture of nitrolim is 
undertaken in India. ' 
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Table 43. — hnpoiis of cyanides into India, 


Year. 

Sodium Cyanidb. 

Potassium Cvamde 

Quantity. 

Value. 

Quantity. 

Value. 


Tons. 

£ 

Tons. 

£ 

1913-U .... 

... 


264 

22,730 

1014-15 .... 

53* 

5M0 

207 

18,151 

1915-16 .... 

383* 

36,939 

50 

5,021 

1916-17 .... 

1 401* 

41,478 

; 54 

5,039 

101718 .... 

1 349* 

39,182 

2 

592 


* Bombay and Madras only. 


It would appeal to be very doubtful if the preparation of ferro- 
cyanides could with advantage be undertaken in India. The ferro* 
cyanides are obtained as by-products in gas works, and the price 
is therefore extremely low. Small quantities of potassium ferro- 
cyanide have been made in India by the old method from horns and 
old organic matter. This process would not appear to be likely 
to be remunerative after the war, as the yields are always poor. 
The ferrooyanides are mainly used for the manufacture of pigments 
such as Kmssian blue. 


Table 44. — Imports of potassium fmocyanide. 


Year. 

Quantity. 

Value. 








1 

i 

1 

Tons. 

£ 

1914-15 , 

- 

• 

■ 

• 

• 

• 


1 

1 

3-8* 

250 

1915-16 . 

- 

• 

• 

• 

0 

• 

• 

i 

! 

0-7t 

1J2 

1916-17 . 

. 

- . 

• 

• 

m 

► 

• 


4-6t 

2,268 

1917-18 

• 

• 

• 

• 

* 

• 

• 


e-ij 

3,073 


* Excluding Burma, 
t Bombay and Madias only, 
i Calcutta, Bombay and ^ladras. 
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Oidinarj trine vinegai, which contains about 4 to 8 pex cent, of 
acetic acid, has been ^own from ancient times, 
^ and is manufacttiied by the oxidation of dilute 
alcoholic solutions by means of atmos^eric 
oxygen in the presence of certain species of bacteria. Such liquids 
are used only for household purposes, and cannot be employed for 
manufacturing concentrated or glacial acid, as the cost of concen- 
tration would be too great. (Compare, however, Hibbert. Chem. and 
Met. Engin. 1918, 19, 397). 

The world’s chief source of acetic acid is the crude pyroligneous 
acid produced during the destructive distillation of wood. The crude 
arid is redistilled, neutralised with lime and the solid calcium 
acetate, heated preferably under reduced pressure, with sulphuric acid. 
Js the number of wood distillation factories has increased it is pro- 
bable that after the war the supply of acetic acid and acetates from 
pyroligneous acid will be large and prices low. (Fox a general dis- 
cussion of wood distillation and recovery of by-products see Journal 
of the Indian Institute of Science, Vol. 11, part 7, pages 80-119.) 

Numerous experiments have been made in recent years on the 
production of acetic acid from other sources and a large number 
of patents have been taken out. A method which appears to have 
commercial possibilities is the conversion of acetylene made from 
calcium carbide into acetaldehyde by the additirm of water in the 
presence of small amounts of mercury salts, and the subsequent 
catalytic oxidation of the aldehyde to acetic acid; This method 
is of no value in India, unless calcium carbide (see p. 229) is manu- 
factured in the country at a low cost. 

Another process consists in passing alcohol vapom* and air over 
a catalyst, such as metallic copper, condensing the acetaldehyde 
and oxidising this by atmospheric oxygen in the presence of a 
catalyst. In a hot climate like that of India, the cost of condensing 
the volatile aldehyde vapour would be a disadvantage. 

The oxidation of alcohol to acetic acid by means of sodium 
dichromate and sulphuric acid and the subsequent recovery of 
the dichromate by electrolytic oxidation has been studied by Mr. 
Usher in Bangalore. 

Acetic acid is used as a coagulant for rubber latex, and various 
acetates, more especially those derived from iron, aluminium, chro- 
mium and copper, are used as mordants in the dyeing industry. 
Ciertain salts are also used medicinally. 
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lignxeB foE the imports of acetic acid and some of its salts are 
given in the following table : — 


Table 45 . — Imports of acetic acid cmd Us salts into India, 


Year. 

Aohxeo aoxp. 

PozAsannc aoe- 
xAm . 

Leap Acetate. 

Cheomium 

Agstate. 

SoDiru 

Acetate, 

Quan- 

tity. 

1 

Value. 1 

Quan- 

tity. 

1 Value. 

Quan- 

tity. 

Value. 

Quan- 

tity. 

Value. 

Quan- 

tity. 

Value 


Tons. 

£ 1 

Tons. 

£ 

Tons. 

£ 

Tons. 

fi 

Tons. 

£ 

1913-14 

42 

1,798 ' 

.. 


.. 

.. 


.. 

.. 


1914-15 

40 

1,883 

.. 

.. 


39 

7* 

370 

St 

C3 

1916-16 

51 

4,787 

0*5* 

118 

81t 

1,160 

it 

m 

It 

:2 

1916-17 

69 

12,732 

i ■* 

.. 

34t 

2,146 


.. 



1917-18 

45 

9,365 

i •• 

•• 

i6f:t 

16,530 

■■ 

■■ 

•• 



* Madras only, 
t Bombay only. 


Methyl alcohol. 


Grade methyl alcohol, known under the name of wood spirit, 
is one of the by-products obtained from wood 
distillation factories. It is usually obtained by 
neutralising the redistilled pyroligneous acid with lime, and distil- 
ling the neutralised liquid in steam heated pans provided with fraction- 
ating columns. At present it is not produced in India, but imme- 
diately wood distillation plants are installed appreciable amounts 
should be available. The normal pre-war price in England was 
Bs. 1-12 per gallon, but in 1918 the price had risen to Bs. 12-8 
per gallon. Very large amounts have been produced in Europe- 
and America, ^e average yearly import for the period 1913-15' 
into Great Britain was more than half a million gallons. 

One of the chief uses of wood spirits is as a solvent, more parti- 
cularly in the manufacture of spirit varnishes. Enormous quanti- 
ties are also used as a denaturant for alcohol. The product known 
as methylated spirit usually contains 90 per cent, of rectified spirits 
and about *10 per cent, of wood spirits, together with small amounts 
of such substances as pyridine. Wood spirit is not used as a 
denaturant in India, probably owing to its scarcity. If m^ufaotured 
in the country, appreciable amounts mi^t be used for this purpose. 

Wood spirits contain acetone and small amoimis of various 
other compounds, in addition to methyl alcohol, and pure methyl 

* Ibis amwmt has been appieoiaUy ledQiMd in eeve^ oonntcies dming the last 
year or l-vo owing to the increase in cost of the wood spirit. 
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alcohol can be obtained from the spirits by suitable chemical 
treatment. 

Methyl alcohol is used for the manufacture of formaldehyde 
{formalin) see p. 103 and also, for the manufacture of various 
esters and ethers, the manufacture of methyl acetate and methyl 
salicylate. 

It is claimed that methyl alcohol, together with a little acetone, 
•can be manufactured by the destructive distillation of the concen- 
trated black liquors, obtained as a waste product in the digestion 
of wood with soda in wood pulp factories (Met. and Chem. Eng. 
1917, 16, 182 and 416). 

Since the outbreak of war, oxalic acid has been manufactured 
on a small scale in India by fusing saw dust 
rfonnlc*«ld.*^*^ caustic soda, whilst a patent for its 

extraction from sal ” bark, the fibrous bark of 
Bliorea rohusta, has also been taken out (see Giemical Trade 
Journal 1917, 620, Allen Bros, and Company Ltd. and C. F. Cross, 
J?.P, 110, 837 of 1917). The lack of a cheap supply of caustic soda 
and caustic potash has probably retarded any extensive manu- 
facture from sawdust in India. In Europe, it is now as a rule 
manufactured from sodium formate, which is cheaply prepared by 
treating sodium carbonate and lime under pressure with power gas 
3 :ich in carbon monoxide. 

Formic and oxalic acids and their salts are used mainly in the 
dyeing industries, and for medicinal purposes. Within the last 
few years, appreciable quantities of formic acid have been used in dye 
worlm and tanneries owing to the difficulty of obtaining lactic acid. 


Table 46 . — Imports of oxalic acid and formic add into India, 


Year. 

OxAiJc Acid. 

FoRmo Acid. 

Quantity. 

- 

Value. 

Quantity. 

Value. 


Tons. 

£ 

Tons. 

£ 

1913-14 .... 

... 

... 

0-26* 

. IS 

1914-15 

36 

hS37 

sot 

60 

1915-16 .... 

15 

2,029 

3-Ot 

411 

1916-17 .... 

IS 

4,359 

O-ot 

103 

1917-lS .... 

62 

22,656 

0-5 

m 


* For Buima and Madras only 
t For Bengal and Bombay only. 
X For Bengal and Madras. 
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Citric acid is manufactured from the juice of the lime on a cou- 
Citric acid siderable scale in Sicily and America, where 
limes are cultivated for the extraction of the 
juice from the pulp and the essential oil from the skins. Experi-* 
meuts, which have been made in India, have shown that the acid 
content of the juice of the common varieties of the Indian lime 
have the same percentage content of citric acid, as those of the above- 
mentioned countries. It would, therefore, appear probable that 
the manufacture of citric acid could be undertaken with advantage 
in India, provided that limes were cultivated in plantations for the 
purpose, and the juice collected in a central refinery, where it could 
be worked up in large quantities and the essential oil also extracted. 
A cheap supply of sulphuric acid would also be requisite for success, 
since the acid is purified by conversion into the calcium salt which 
is decomposed by the addition of the necessary quantity of sulphuric 
acid. The imports of citric acid are not large, and it would be neces- 
sary to export a portion of the products of the factory. 


Table 47. — Imports of citric acid into India. 


Year. 

Quantity. 

Valne. 


Tons. j 

i ^ 

1014-lS 

1 

8 1 

1 

... 

6 

1 8,1SS 

1916~17 

26 


191^-18 . . ..... 

33 i 

1 



Tartaric acid is manufactured in Europe from by-products 
obtained in the manufacture of wines by the 
arfar c ac . fermentation of grape juice. The two chief 
sources are argol ’’ or slightly impure potassium hydrogen tartrate 
which separates as crystalline crusts on the sides of the vats and 
lees,” which is highly impure potassium hydrogen tartrate mixed 
with yeast and various other organic substances. The higher grades 
of argol are usually re-crystallised and thus yield the pure potassium 
hydrogen salt known commercially as “ cream of tartar,” whereas 
the lees and the lower grades of argol are used for manufacturing 
the free add. 



122 


Indian MmitUma Board Handbook. 


These souiees ace not available ia India, and the onl} material 
which appears to be at all suitable is the pulp of the tamarind fruit. 
This pulp contains about 12 per cent, of tartaric acid, mainly in the 
form of the free acid, but partly as the potassium hydrogen salt. 
Small quantities have been prepared from this source, but its pro- 
duction in larger quantities could only be profitable in normal 
times, if the pulp could be obtained at an extremely low price. It 
is possible that its manufacture in Indore, where tamarinds can be 
bought at about Be. 1 to 1-5 per cwt., might pay. The pulp, as 
regards its tartaric acid content, is only comparable with low-grade 
“ lees ” as many of these contain 25 to 30 per cent, of tartaric acid 
and the method of manufacture would probably be similar. 

The acid is used medicinally and also in the manufacture of baking 
powders, effervescent drinks and in dye woite. 

Table 48 . — Imports of tartaric acid. 


Tear. ! QuantitT. , Value. 

! ' 


191445 . 







Tons. 1 

1 

37 ! 

£ 

5,263 

101546 . 


. 

• 

• 

• 

• 

8» 1 

ISMt 

191647 . 

i • 

• 

• 

• 

• 

- 1 

90 1 

sifiil 

191748 . 


• 

• 

• 

• 

! 

] 

« i 

sssi 
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Metallurgical Industries in India. 

Bt Dr. L. Leigh Fbbmoh. 

Geological Survey of India. 

I. — Introductory, 

The first edition oi this Handbook contained an article on 
"Chemical and Metallurgical Industries in India.” It has now 
been decided to discuss the metallurgical industries in a separate 
article. 

Metallurgy's one of the very oldest of the arts, dating back to 

I fr s cH ^ successful att^pts of earlyman to replace 

n 0 V on. weapons and implements of stone by those 

fashioned filist of bronze and later of iron. The younger ehemistiy, 
on the other hand, is a science developed historically £tom the 
searches of the alchemists after the eli^ of life and the philo- 
sopher’s stone ; and although with the progress of modem research 
metallurgy is rapidly passing from an art into a science, so that 
it may be legitimately regaled as a branch of applied chemistry, 
yet it is convenient to accord to the metallurgical industries of 
India the separate treatment justified by history. 

The development of met^urgical industries in any country 
depends to a large extent upon the existence of suitable raw materials. 
Nearly 300 years B. C., Megasthenes* wrote that India "has 
under-ground numerous veins of all sorts of metals, for it contains 
much gold and silver and copper and iron in no small quantity, 
and even tin and other metals which are employed in making 
articles of use and ornament as well as the implements and 
accoutrements of war.” 

Commenting on this passage, V. Ball in the introduction to his 
well-known volume on the " Economic Geology of India,” pnbHshed 
in 1881, writes; — 

To many it may appear that it was a fancifcil and fabulous 
India, very different from the country as it is now known 

* J. W. UcCriiiclIe, ' Ancient India,' p. 31. Qooted fay ▼. Ball. 

I 
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to us. To such tlie facts set forth in this work not only 
as to the extent of the mineral resources, but also as to 
the extent of the ancient mining operations, will come al- 
most as a revelation. 

Speaking generally, the value of the majority of the deposits 
is relative to external circumstances. Were India wholly 
isolated from the rest of the world, or were her mineral 
productions protected from competition, there cannot be 
the least doubt that she would be able, from within her 
own boundaries, to supply very nearly all the require- 
ments, in so far as the mineral world is concerned, of a 
highly civilised community. But the consumer would pro- 
bably have to pay more than he does at the present day. 

*'!Uany of the deposits of metallic ores are undoubtedly poor 
from the point of view of the Boropean miner. Still the 
native miner and smelter, by an enormous amount of 
very hard work, were enabled to produce the metals 
which they sold at very high prices ; but the production per 
man was so small that these artisans managed only to secure 
for themselves a scanty subsistence. As foreign competition 
has enabled the merchant to sell the metals at the very 
mines at a lower price, the trades of the indigenous miner and 
smelter have been, as regards those who worked all the metals, 
except icon, almost completely crushed out of existence/’ 

At the time this was written, the only one of the ancient metal- 
lurgical industries of India still struggling against the competition 
of imported products produced by modem methods abroad was the 
indigenous iron industry, and to this day numerous diminutive 
native blast furnaces* in the wilder parts of India, particularly 
in the Central Provinces and Orissa, continue to produce by wasteful 
methods — ^wasteful as to consiimption both of ore and of charcoal — 
small blooms of soft iron used chiefly for making axe-heads and 
plough shares. In addition, in many parts of India, in countless 
rivers and streams, panning for gold is still practised, mainly by 
aboriginal tribes, with variable and often inadequate returns. 

A study of the ancient workings existent in many parts of the 
Indian Empire shows, however, that in the past several other metals be- 
sides iron were won from the hard rock, being extracted from the ores 

* in 1910 in the Central Frovinoes nearly 4,500 tons of iron -ore ireie smelted la 
nearly 300 fuikaces. 
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by crushiug and smelting. We maj' insiance tlie old workings on 
gold-quartz reefs in Mysore, succeeded after a proUtnged period of 
oblivion, by tie modem gold iudustry of the Kolar field ; the old 
copper workings of Singhbhuiu, where lodes are now being followed 
to considerable depths by the Cape Copper Company : and the mining 
and smelting of silver-lead ores for silver by the Chinese in the Xorth- 
em Shan States, now succeeded after a lapse of some 50 years by 
the developments of the Burma Mines, Limited, Vvitli its discoveries 
of large stores of rich silver-zinc-lead ores and silver-copper ores. 
In addition, the stream tin deposits of Tavoy seem to have been 
washed and smelted for centuries. 

At the time Ball wrote, there were no active metallurgical plants 
in India operating successfully along modem lines, all attempts at 
iron smelting having so far proved a failure. In 1SS5, however, 
the Mysore Gold Company started its successful career by the dis- 
covery of a rich reef below the old workings, and since 1887 the 
history of the Kolar field has been one of uninterrupted prosperity. 
But, even by the beginning of the present century, the only metal* 
lurgical concerns successfully established in India on modem fines 
were the gold milling and reduction plants of Kolar and the Barakar 
Iron Works, which latter after many \dcissitudes had at last suc- 
ceeded in producing pig iron at a profit. During the present 
century metallurgy in India has taken a sudden step forward, 
as is shown by the table on the next page of production of 
metals in India. 

In 1903 the Hutti Gold Mines (Hyderabad State) commenced ex- 
traction. In 1907, the Tata Iron and Steel Co., Ltd., was registered, 
and the first production of pigiron by this Company at Sahehi took 
place in December 1911 and of steel early in 1912, whilst ferro- 
manganese was first manufactured in 1915. In 1918. the Bengal 
Iron and Steel Co., at the instance of the Indian Munitions Board, 
turned one of their blast furnaces on to the manufacture of ferro- 
manganese, thus releasing 'One of the larger Tata blast furnaces for 
the production of pig iron. In 1909, after several years of pre- 
liminary work, the Burma Mines, Lxinited, commenced smelting old 
Chinese *8laga for lead and silver and are now smelting ores for the 
same two metals. Finally, the Gape Copper Company, after several 
years of development work, produced in 1917 in a trial run a small 
quantity of copper matte, and in 1918 started ‘the regular pro- 
duction of blistez copper. 
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Table 1. — Produdion of mdals in India for the years ISOl, 190S, 

and 1908 to 1917. 




Plati- 

Silver. 

Con- 

Leadfa) 

TlJf. 

Pig.LroQ. 

Steel. 

Ferro- 

man- 

ganese. 



nuiu. 

per. 

llctal. 

Ora. 

l5). 


Ou. 

Oja. 

Ozs. 

Tons. 

Tomi. 

Tons. 

Tons. 

Tons. 

Ions. 

Tons, 

1901 . 

533.120 

.. 

•• 




82 

35,000 

(approx.) 

■■ 


1905 . 

631,116 

■■ 

4,716 

<e) 

■ « 

01(e) 

- 

76 

44,704 

•• 



567,730 


.. 

.. 


.. 

93 

37.692 


.. 

1909 . 

374,916 


27,300 



•* 

84 

33,634 1 .. 


191^ . 

572.920 


19,050 


12,596 

75 

89 

35,933 

.. 

.. 

1911 . 

593,307 

S7-7 

103,530 


13,135 

SS 

97 

1 

49,133 

.. 


1012 . 

390,354 

1 50’6 

‘ 93,476 


5,531 

201 

173 ' 

145,533 


.. 

1913 . 

593,761 ) 57*7 

125,209 1 


3,353 

132 

171 ; 

204,112 

63,175 


1914 , 

C07.S33 

3fi‘7 

236.446 

1 

; *■ 

10,513 

93 

270 

234,726 

66,603 


1913 . 

616,723 

17 7 

1 235,387 

t 

1 ( 

13,233 

133 

431 1 

241,794 

76,333 

2,655 

1910 . 

593,369 

02 

760,374 1 

t 

1 .. 

13,790 

iia 

650 

244,710 

92,902 

1,34a 

1917 . 

374,293 

3-3 

1,531,331 

1 •• 

16,962 

141 < 

1 

066 , 

[ 

243,132 

114,027 

1,473 

1918 . 



1 1,396,212 
i «l) 

1 

1” ! 

13,132 

(d) 

" i 

L_i 



' 1,130 


(n) Except lor ld05, tho ilqnircs pivea are the output of the Bawd^vin mine, Burma. In addition. In 
some \’eaT8, insignificant quantities of lead ore have been extracted in tho Southern Shan States, th^ 
Drug district. Central Provinces, Kashmir, and the Chitaldrug district, ^lysorc. 

(6) Output of the Tata Iron and Steel Co. to end of IdlS dlstrlhuted as follows : — 1912, 87,000 tons ; 
1913, 144,025 tons : total 231,935 tons. 

(e) Yield from 03 tons 16 c\vts. of siUer-lcad hulliou sold in london and smelted from a pocket o{ 
galena at Beldi in tlie Manbhnm district, Bihar and Onssa, in 1904 and 1903. See Bee. 0. S. L, SxXTXf 
p. 254. 

To end of August lOlS. 

(«) Production of blister copper commenced August 1918. 

(/) llontUly output. 

It will be seen from the preceding page that the decade 1909 to 
1918 baa seen the initiation of production in India on a commercial 
scale of lead, silver, steel, ferro-manganese, and copper. The future 
offers many further possibilities. We may expect large increases 
in the production of iron and steel, copper, lead and silver : we 
may look to the smelting of the zinc concentrates of Burma 
at present set aside : and our raw materials would permit of a large 
increase in the scale of production of ferro-manganese and, once 
cheap electric energy has been rendered available, of the nfanufao- 
ture of other ferro-alloys, such as ferro-chrome and ferro-tungsten, 
as well as the manufacture of aluminium and calcium carbide. The 
future of the ferro-manganese industry cannot, however, be regarded 
aa assured on account of the high phosphorus contents of most 
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Indian cokes, wkidi, combined witb tbe moderately high phos- 
phorus in many Indian manganese- ores, makes it difficult to produce 
an alloy as low in phosphorus as the foreign market is accustomed 
to. The gold industry is not likely to show any substantial in- 
crease, as far as can be predicted from our present knowledge and 
information concerning the distribution of gold deposit in India, 
and, in fact, the output figures at present point to a slight but grad- 
ual decrease in output. 

The future needs of the country in metals caimot be accurately 
estimated, but they will, as industries expand, undoubtedly exceed 
greatly the present consumption, which may be gauged from the 
following tables of imports and exports of metals into India during 
the past five years, taken in conjunction ■with the figures of metals 
in India given on page 126. 


Table 2. — Imports of metals into India for the years 1912-13 to 

1917-18. 

(In tons*) 



Table 3. — Exports of metals from India for the years 1912-18 to 

1917-18. 

(In tons.) 
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ll.’-^AcceBBory MateriaU and JBIectric Energy. 


The successful production of metals in any country does not 
depend solely on the availability of ores of sufficient richness. In 
addition— leaving out of consideration such factors as market con- 
ditions and transport — ^we require: — 

(1) Reducing ojewto— usually some form of carbon (coal, coke, 

or charcoal), but sometimes electric energy utilised elec- 
, trolytically ; 

(2) Sources of heat — either carbonaceous fuel or electric energy 

—to produce the temperature necessary to permit re- 
duction; 

(3) FZuxes— limestone, dolomite, iron-^e, siliceous materials, and 

fluorspar — ^to combine with, and remove into the slags, 
the impurities of the ores, and to impart the fluidity 
requisite for successful operation; 

(4) Refractory materials — sand, fireclay, magnesite, dolomite, chro- 

mite, bauxite, and graphite — for lining furnaces and con- 
structing vessels, such as retorts and crucibles, capable 
of withstanding the high temperatures characteristic of 
most metallurgical operations, and the corrosive action 
of the materials smelted; 

(5) Carbon electrodes for electric smelting processes. 


Reducing agents. 


In this section a brief reference to each of the above factors as 
they afiect India must now be given ; such an account will serve 
to indicate to projectors who have located valuable ore deposits 
some other materials and conditions that should be investigated. 

In special cases, special reducing agents are used, e.^., powdered 
aluminium for the preparation by the Thermit 
process of molten iron for welding, and of small 
quantities of the rarer metals, by reduction from their oxides in 
crucibles. But the only reducing agent we need consider here is 
carbon, which may be used in the form of either coal, coke, or 
charcoal. It is the last-named which was used in all the old 
indigenous smelting processes and which is still used in the 
small native iron furnaces. In modern practice, however, charcoal 
has been, wherever possible, superseded by coal or coke, usually 
the latter, on account both of the greater density and strength 
of coke, enabling it to stand without crushing the heavy burden 
of modern blast furnaces, and of the difficulty of obtaining 
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supplies of cliarcoal adequate to the scale of moderu smelting 
operations. A simple calculation shows that an attempt to run 
on charcoal a modern blast furnace producing pig iron would 
require the allotment of an area of forest-fallowing for felling 
in rotation and replanting — altogether out of proportion to the 
results obtained. This is partly because the carbon is serving 
two purposes, namely, as reducing agent and as the source of the 
necessary heat. In electricsmelting, the heat is otherwise provided, 
so that carbon is required for reduction only. In such cases, in 
well* wooded countries, the use of charcoal is often economically 
feasible, and its use has the advantage of introducing into the 
resultant iron or steel a smaller amount of phosphorus than with 
most cokes. A project is, indeed, in hand for the establishment in 
Mysore of electric icon-smelting with charcoal as reducing agent. 

In most cases, however, in blast-furnace practice in India the use 
of coke is imperative. Although the supplies of coal in India are 
large, only a certain proportion of this is suitable for the prepara- 
tion of dense, hard, metallurgical coke, and as the coking coals of India 
are t 3 rpioaily high in phosphorus and moderately high in ash, the 
resultant coke is almost always much higher in these impurities than 
good English cokes. The high ash contents can, of course, be neu- 
tralised in the furnace by suitable fluxing, but the phosphorus finds 
its w-ay into the metallic product. Eor this reason, Indian pig iron 
is phosphoric, so that the basic process has to be adopted in the pro- 
duction of steel. For the same reason, added to the somewhat 
high phosphorus contents of most Indian manganese-ores, it will 
prove exceedingly difficult to produce in the blast furnace in India 
ferro-manganese with phosphorus not greater than 0"30 per cent, 
the upper limit usually accepted in Europe. W ith electric smelting 
and charcoal fuel accompanied by a careful selection of ores, this 
figure could, however, be realised. In the manufacture of calcium 
carbide in the electric furnace the same difficulty will arise ; for 
whereas we shall probably be able to find sufficiently pure lime- 
stone, * the provision of a coke sufficiently low in phosphorus 
(and in ash) will offer considerable difficulties. Good metallurgical 
coke is also required in lead and copper smelting. 

There is indeed no doubt that the future welfare of the smelting 
industries of India would justify a careful survey and classification 


* See table of azLalyeis, p. 231. 
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of the coking coals of this country with reference to physical cha- 
racteristics, ash contents, and phosphorus. 

Coal as such is used as a reducing agent iu zinc distillation pro- 
cesses, but, as the zinc is distilled oS, the impurities in the coal do 
not affect the quality of the product. Goal is sometimes used as 
such, mainly as a source of heat, in metallurgical processes, 
especially in reverberatory furnaces, where the gaseous products 
only come into contact with the ores, so that the impurities in the 
coal do not affect the quality of the product. 

The heat necessary for the conduct of most metallurgical opera- 

Sources of heat is usually provided either by the heat of 

combination with ox5’gen of the carbon of the 
fuel used, or in electric smelting by the conversion of electric 
energy into heat on overcoming the resistance of the charge. The 
question of the use of coal, coke, and charcoal in India as 
reducing agents has already been considered in the previous sub- 
section. Except in electric smelting, this carbonaceous reducing 
agent also acts as the provider of heat, and remarks already 
offered as to supplies and impurities in the fuel used apply equally 
at this point. 

In special cases, with highly pyritic ores, the necessary heat is 
provided by the combustion of sulphur. Pyritic smelting has not 
yet been introduced into India, but in the bessemerisiug of copper 
matte in Singhhhuin the heat necessary for the maintenance of 
the reaction is provided by the oxidation of the sulphur of the matte 
by the air blown in. In the Thermit process, the heat developed 
represents the heat of combination of aluminium with oxygen. 

The future development of metallurgical practice may, in cer- 
tain cases, lead to the use of oil fuel, and in such cases India’s needs 
should be amply satished from Burma, the Punjab, and Abadan in 
Persia. 

But the great advance of the future in dry metallurgical prac- 
tice — as distinguished from wet metallurgical practice involving 
the use of solutions and acids, such as gold cyaniding and electrolytic 
refining — seems to lie in electric smelting. In its initial develop- 
ments India is following the well-trodden paths of ordinary furnace 
practice, hut on account of the existence of valuable ores in parts 
of India remote from the coalfields, consideration must be given 
in the future to the possibilities of electric smelting. These pos- 
sibilities cannot he accurately evaluated until the completion of 



Metallurgical Indiiatries in Lidia, 


131 


•at least a preliminary hydrographic survey’^ of India ; but we know 
of the existence of vast resources of water power in the Western 
Ghats; in addition, the capabilities in this respect of the Assam 
Plateau, the Nilgiri Hills, the Central Provinces, Central India, and 
Burma, all seem promising and need careful investigation. Provided 
.such water power can be converted into electric energy at a suffi- 
ciently low price, we may expect one day to see the electric treatment 
in In^a of the iron-ores of Mysore, Goa, and Batnagiri, the manga- 
nese-ores of the Sandur Hills, the bauxites of the Western Ghats, 
Central Provinces, and Chota Nagpur, the wolfram of Tavoy, the 
chromite of Mysore, and finally the copper-ores of Sikkim (hydro- 
•electrioally), as well as the manufacture of calcium carbide. 

The conditions that will render electric energy suitable for use 
in metallurgical processes are a continuous day and night supply, 
throughout the year if possible, delivered at a sufficiently low price 
at a site suitable with respect to transport conditions both for the 
assemblage of raw materials and for the despatch of finished pro- 
ducts to markets. As an index to the price of energy permissible, 
it may be mentioned that for calcium carbide it should not exceed 
•0*10 annas per unit or £3-65 per k. w.-yr. and for aluminium £6 
per k. w.-yr. Some other electric ^smelting processes might be 
able to stand a somewhat higher price. 

In connection with electric smelting, consideration must also 
be given in special cases to the possibilities of generating electricity 
•cheaply from coal, both via the Mond-gas process and with steam- 
■electric plant. 

In the treatment of ores with an acid (siliceous) gangue, 
basic fluxes are required, and of these lime- 
stone, dolomite and iron-ore— of all of which 
India possesses vast stores in many geological formations at various 
localities — ^are those commonly used. At present, the Tata Iron 
and Steel Company is using dolomite from Panposh in Gangpux 
•State, and the Gape Copper Company limestone from Bisra in 
Gangpur and iron-ore from near Manharpur in Singhbhum. The 
Burma Mines limited for their lead smelting are using as basic 
Buxes limestone, with iron-ore from the Northern Shan States and 
from Mandalay. A preliminary survey of Indian limestones as 
regards suitability for the manufacture of calcium carbide is now 
in progress. We also require information concerning the distiibu- 

• See also page ISfcS. 
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tion and composition of Indian limestones and dolomites from the 
point of view of fluxes and cements, and there is no doubt that 
a careful and elaborate investigation of these matters would 
justifj the necessary expenditure of time and money. Fluorspar 
is sometimes used in furnace practice for increasing the fluidity of 
the charge, as for example in the steel furnaces at Sakchi, the 
quantity so consumed in 1916 being 200 tons. But unfortunately 
no fluorspar deposits of any size have yet been located in India, 
and this mineral has, therefore to be im orted. 

The refractory materials require^ by modern metallurgical 
Refrflfiorv m * rt f procedure are numerous and varied, but it is 
* ^ ^ doubtful if there is a single material of this 
nature that cannot be provided from the wide resources of the 
Indian Empire, although at present no sand entirely suitable for 
furnace bottoms has yet been found. Siliceous materials (sand, 
sandstone, quartzite, and quartz) are used for the manufacture 
of silica bricks, for lining furnace bottoms, and as moulding 
and casting sands (not to mention their use in the manufacture 
of pottery and glass) ; and for various purposes attention is being 
directed towards the sometimes very pure saccharoidal quartzites 
of Dharwar age (e.;., in the Elharakpur Hills, Monghyr), and 
to Vindhyan sandstones, which vary in purity, and among^ which 
we may be able to find varieties analogous to the English 
ganister. Silica bricks are now being manufactured ^in continually 
increasing numbers by Messrs. Burn and Company, and by the 
Kumardhubi Fireclay and Silica Works, Limited, and are pro- 
nounced to be equal in quality to some, and superior in quality 
to other, imported bricks. Fireclay suitable for the manufacture 
of firebricks is obtainable from the shales of the Gondwana forma- 
tion, at Baniganj, and good firebricks are now manufactured 
on the “ Bengal ” coalfields by Messrs. Burn and Company, by 
the Kunmrdhubi Fireclay and Silica Works, and by the Eeliance 
Fireclay and Pottery Company, Limited ; and at Jubbulpore by the 
Perfect Pottery Company, Limited. Fireclay will also be required 
for the manufacture of zinc-distillation retorts when this industry 
is installed in Singhbhum. As a basic lining for furnaces magnesite 
and dolomite are both used. Excellent magnesite, raw or calcined, is 
forthcoming from Salem, whilst the Tata Iron and Steel Company is 
now being supplied with magnesite bricks made from the Company’s 
Mysore magnesite by the Kumardhubi Fireclay and Silica Works.. 
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Where a neutral lining is required, either chromite or bauxite- 
may be used. Chromite exists in commercially valuable quantities 
in Baluchistan, Mysore and Singhbhum, and chromite from Mysore- 
is being used by the Tata Iron and Steel Company. at Sakchi at 
the rate of 66 tons a month as a neutral material for separating the 
acid roof from the basic hearth in the open-hearth steel furnaces. 
Bauxite of good quality exists in many parts of India and can easily 
be rendered available when required. 

The establishment of electric smelting in India will necessitate- 
a supply of carbon electrodes. At first these= 
ar on e et ro es. doubtless be imported, but electrodes 

should eventually be manufactured in India. The specially pure 
carbon required for this purpose cannot at present be obtained. 
Petroleum coke would be suitable, but the processes of oil refining 
adopted in Burma do not yield any appreciable quantity of this 
substance. Similarly, the Oriental Gas Company, Calcutta, uses a. 
process of distillation which avoids the production of retort 
carbon, another suitable material for our purpose. The future 
expansion of the iron and steel industry in India will, however, 
necessitate a great increase in coke production, in great part, 
doubtless, with by-product recovery. Since Indian coal yields- 
about 2 per cent, of tar, large quantities of coal tar will therefore 
be rendered available. Indian coal tar on distillation yields a. 
high percentage of pitch (a test on Kulti tar gave m yield of 
68 per cent, of pitch), which would serve as the chief ingredient 
in the manufacture of carbon electrodes. This manufacture in 
India may thus be regarded as bound up with the installation of 
tar-distilling plants on a considerable scale. 


Ill, — Metals and Alloys, 

Statistics as to production of metals in India with figures of 
imports and exports are given on pages 126 and 127. We may now 
review briefly in alphabetical order the metallurgical industries of 
India, both as to their present condition and immediate possibilities. 
In addition to the metals specifically referred to below, small quanti- 
ties of ores of arsenic, bismuth, cobalt, molybdenum, tantalum, and 
uranium and of others of the rarer elements have been found in India. 

The aimual consumption of aluminium in India is compara- 
tively small, and any works erected to smelt 
umimmn. metal would at first be compelled to* 
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•dispose of a portion of its production hj export. But there is no 
doubt that ultimately In^a will become a very large consumez 
of aluminium. 

The conditions for the manufacture of this metal in India appear 
to be very favourable. Large stores of bauxite exist in the Jubbul- 
pore and Balaghat districts, Central Provinces, in the hills of Ohota 
Nagpur west of Banchi, and possibly on the Western Ghats. The 
success or otherwise of such an industry depends upon the provision 
of sufficiently cheap electric energy. The production of the metal 
involves the manufacture of refined alumina as an intermediate 
product, which^ would also serve as the^ jaw material , for the raanu- 
facture of alum and other aluminous compounds. 

Antimony is a metal of some importance for motions. The 
industrial uses for this metal and its com- 
pounds are legion, of which some of the most 
important are as metal for hardening alloys, as sulphides for 
the match industry and vulcanising rubber, and as tartrate and 
oxalate in calico-dyeing and printing. Hitherto, only small quanti- 
ties of antimony-ore have been extracted in India ; but deposits 
are known to exist in the Mong Hsu State, Southern Shan States, 
and in the Amherst and Thaton districts, Burma. The two latter 
have recently been visited by officers of the Geological Survey of 
India* and Mr. Heron reports that although the stibnite deposits 
at Thabyu in the Amherst district are very difficult of access, 
being near the Siamese frontier, yet the quantity of ore seems to 
be considerable, so that the property offers a reasonable prospect 
of remunerative workiug. Successful experiments have been made 
in the production of regulus and metal from Thaton ores, but 
the quantity of the latter hitherto ^proved appears to be small. 
The Burma Mines Limited produces as a by-product an antimonial 
lead running 15 to 16 per cent, in antimony, which is suitable 
for use as an antimony-lead-alloy, e.g,, for dirapnel ^bullets. In 
addition to supplying alloy of the above oompositidn to the 
Indian Ordnance Department, the Company exported^ early in 
1918, 450 tons of antimonial lead containing 13-4 per,, cent, of anti- 
mony with some copper and silver. 

The present requirements of India in this metal axe unknown, 
as the import figures are not recorded separately in the 


^ *See. 6.5./., XUS, p. IS. 
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Statements of the Sea-born© Trade and Navigation of British India, 
but they must amount to at least 300 to 400 tons per annum, mth 
about 100 tons of type metals. 


The consumption of copper and brass in India is consider- 


Copper and brass. 


able — of the order of 25,000 to 35,000 tons 
annually. The Cape Copper Company Limited 


has for some years been engaged in opening up the Matigara mine 


(now known as the Rakha Hills Mine), Singhbhum, and in July 


1917 the ore reserve stood at 407,641 tons, averaging 3'71 per 
cent, copper over a width of 42 inches. Complete milling and 
smelting plant have been installed, capable at present of pro- 
ducing refined copper at the rate of about 1,000 tons per annum, 
and with an enlargement of the blast furnace from three to- 
five water jackets, the scale of production will increase to about 
1,800 tons of metal annually. The or© is enriched in the mill to* 


about 9 to 10 per cent, copper, which in a trial in December 
1917 gave matte running 55 per cent, copper. In August 1918,. 
the first Bessemer converter was put into operation and blister 


copper produced. The plant is now ready for continuous operatioUi. 
once the difficulty of obtaining adequate supplies of coke at 
the present time of stringency has been overcome. 

Prospecting operations are being conducted at various other 
localities along the 80-mile copper belt of Singhbhum, and the future 
may see the opening up of additional copper mines in this district. 
There are also workable bodies of copper-ore at the Bawdwin 
lead mines in the Northern Shan States, and a production of copper 
from this source may be expected in the future. The possibilities 
of the Sikkim copper deposits have not yet been satisfactorily 
determined, but should they prove workable, a hydro-electric process 
may be used for their treatment based on power from the Teesta. 


With the establishment of a zinc-smelting industry in India, the 
production of brass from indigenous materials will also become possible. 

A considerable amount of scrap copper comes on to the Indian 
market every year, and eicperiments carried • out at the suggestion 
of the Board at Bangalore and Patna show that the refining of this 


scrap electrolytically offers no technical difficulty. 

There are numerous deposits of manganese-ores, chrome-ores 
and wolfram in the Indian Empire, and once 
cheap supplies of electric power become avail- 
able, the possibility of producing feiro-mangan*^ 
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-ese, ferro-chromc and ferro-tungsten in electric furnaces in India 
must be seriously considered. Such alloys would . of course have 
to be exported in the main to foreign markets. 

Meanwhile the production of ferro-manganese by the more 
•customary blast furnace methods has already been successfully 
inaugurated. On account of the great increase in price of ferro- 
manganese due to the war, one of the blast furnaces of the Tata 
Iron and Steel Company at Sakchi was turned on to the manufac- 
-ture of ferro-manganese in October 1915, and up to the end of that 
year 2,658 tons of alloy were made of the following average 
^nalj^sis : — 


Mangar^ese 

Phosphorus 

Silicon 


Per cent. 
65—75 
0-6— 0-S 
2—0*60 


Subsequently the average composition of the ferro-manganese 
^produced was : — 

Per cent. 

Manganese • 70 

Phoi^horoB •••.«••• 0*55—0*66 

Silicon ..••••••• 2—3 

i/he average output from one furnace being about 80 tons a day. 
Ihe production of ferro-manpanese at Sakchi has been discontinue 
>on account of the necessity of keeping both blast furnaces on the 
production of pig iron, required for the manufacture of steel. But 
from the end of 1917 one of the smaller blast furnaces of the Bengal 
Iron and Steel Company at Kulti has been producing ferro-manganese 
with a guaranteed minimum of 70 per cent, manganese and not 
exceeding 0-56 per cent, phosphorus, from ores derived from the 
•Central Provinces. The average monthly output of alloy is 1,160 
tons, and the balance left over after satisfying the requirements of 
fiakchi is exported, the total exports (to France, United States of 
America, Italy, and Natal) up to the end of August 1918 being 
7,655 tons. 

The phosphorus contents of the alloy produced at Sakchi and 
Kulti were considerably higher than the figure 0*30 per cent, repre- 
tsenting the upper limit of phosphorus acceptable abroad in normal 
times. With a very careful selection of Indian ores ore from 
.Balaghat with 0-07 phosphorus) and the use of Giridih coke running 
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only 0*022 phosphorus, ferro-manganese could be produced with 
phosphorus within this figure. But considering the facts that the 
amount of Giridih coke is limited and that the percentage of phos- 
phorus in Indian manganese-ores is slowly but steadily increasing 
with depth from the surface, it is evident that India can never be a 
large producer of low-phosphorus ferro-manganese by blast furnace 
method. The possibilities of the electric production of low-phos- 
phorus ferro-manganese deserve therefore careful consideration. 

From time immemorial the river gravels of India have been 
washed for gold, mainly by primitive castes 
and tribes who combined this pursuit with 
other occupations. The gold is absorbed locally by jewellers and 
although complete Teturns of production are naturally not obtain- 
able yet the quantity of gold so won cannot now exceed a few 
hundred ounces annually. For some years, the Burma Gold 
Dredging Company has been recovering a few thousand ounces 
of gold annually by dredging the gravels of the upper reaches of 
the Irrawaddy, a small amount of platinum being also recovered. 
But during the past few years the output has fallen ofE greatly 
and in 1917 only 1,006 ounces were obtained, so that the opera- 
tions have now been discontinued. 

By far the greater portion of the gold won in India is obtained 
from quartz ree& worked by modem methods of underground mining, 
chiefly in Mysore, hut to a small extent in Hyderabad (Deccan), 
Anantapur, and Dhalbhum. In almost every case, the location of 
the present mines was determined by the existence of old workings 
where people of by-gone days had xnined the upper portions of the 
reefs and then abando?ied them, doubtless in part due to the increas- 
ing difficulty of extracting ore and water with inoreasing depth, 
but perhaps iu part due to political causes. 

We need refer here only to the Holar Gold Field.* The original 
companies were floated in 1881-82, and as the features of the auri- 
ferous deposits were not at first grasped much money was wasted 
in TwiTting in barren ground and amidst ancient workings, which 
were found to extend to a depth of 300 feet. By 1885 all the com- 
panies were moribund^ when a dying effort of the Mysore Company 
disclosed the great richness of the reef and the disposition of the ore 
in chutes. By 1887, the adjacent companies had resumed opera- 


* J2«c. Q.8.La X'XXII, p. 46. 



138 


Indian Munitions Board Handbook, 


tions and since then the history of the field has been one of uninter- 
rupted success. The deepest workings are now some 4,000 feet 
below the surface and we have in the Eolar Field some of the deepest 
mines in the world, developed on thoroughly efficient lines under the 
able management of Messrs. John Taylor and Sons. Five mines 
are now working, namely, Mysore, Champion Beef, Ooregum, 
Nundydroog, and Balaghat, all employing the same general methods 
of extraction. The auriferous quartz is crushed with water in 
stamp batteries and the pulp passed over amalgamated copper 
plates, where the coarser gold is collected. The tailings are then 
classified into sands and slimes, which, in some cases, after re-grinding 
the sands in tube mills are treated in vats with cyanide solutions for 
the recovery of a further portion of the gold. From these solutions, 
the gold is precipitated by means of zinc shavings and the black 
slime after further treatment is smelted in pots and refined. The 
methods employed in the recovery of gold by cyanide treatment 
are interesting as an example of the employment in India of web 
methods of metallurgy, as contrasted with the dry or furnace treat- 
ment employed in the extraction of all the other metals hitherto 
produced. 

It will be seen from the figures on page 126 that the average annual 
production of geid in India is about 600,000 ounces, which is worth 
about £2,300,000. The Eolar Gold Mines in the 36 years since the 
commencement of work under European supervision have yielded 
gold to the value of nearly £49,000,000 (to the end of 1917). 

For several decades the attempts to introduce into India European 
processes for the manufacture of pig iron and 

Iron and stecL conspicuous failures, and for a 

brief account of these attempts, starting with the efforts of J. M. 
Heath in 1830 at Porto Novo in South Axcot, reference may be made 
to the Records of the Geological Svrvey of India, Vol. XXXIX,, 

p. 101. 

The now successful Barakar Iron Works was originally established 
in 1875, and passed through various vicissitudes of fortune, being 
taken over by the present company, the Bengal Iron and Steel 
Company, Limited, in 1889 ; but it was not until 1899, under the 
present Managing Agents, Messrs. Martin and Company of Calcutta, 
that a profit balance was shown. The annual production of pig iron 
at the beginning of the present century was about 35,000 tons. 
An' attempt to make steel resulted in a heavy loss on this section 
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of tbc plant in 1905 and 1906, amongst the causes of the failure 
being 

(1) the low price of imported steel at that time, 

(2) the fact that the orders received were for small quantities 

of steel of numerous sections instead of being confined 

to larger orders for a few sections, 

(3) the inferior quality for steel-mahing of the pig iron then 

produced, and 

(4) the necessity then existing of importing all firebricks and 

ferro-manganese. 

In 1910, the Company commenced to draw their supplies of 
iron-ore from a new source, namely, Pansira Buru, and Buda Bum, 
some 12 miles from Mauharpur in Singhbhum, and from this date 
commenced a new era in the history of the Company. The plant 
now includes four blast furnaces each capable of producing about 
80 tons of pig per day ; of these furnaces, one has been diverted to 
the manufacture of ferro-manganese. The total annual output 
of pig iron for the years 1915 to 1917 approximated to 90,000 tons. 
This pig is in part consumed in the Company ‘'s jfoundries, etc., in 
part marketed in India, and in part exported to Japan, Australia, 
South Africa, etc. The coke-ovens are fitted with plant for the 
recovery of the by-products, tar and ammonia, the latter being 
converted into the fertiliser ammonium sulphate. The sulphuric 
acid is made at the works in a modem plant, producing about 5 tons 
of acid daily, and tlhe monthly yield of ammonium sulphate is about 
95 tons. 

The Tata lion and Steel Company, limited, which was registered 
in 1907, began to produce pig iron in December 1911 and mild steel 
early in the year 1912 ; and after a somewhat anxious period, whilst 
overcoming the various difficulties that so often attend the initial 
stages of enterprises plamied on a large scale, the works have now 
been placed on a thoroughly sound footing and have proved invalu- 
able to the prosecution of the war by providing large quantities of 
rails and sleepers for military railis’ays in Mesopotamia, Palestine 
and East Africa and even for the Salonika front. An account of the 
development of this Company, its present plant, and projected 
future extensions, is given in a separate article in this handbook 
by Mr. Tutwiler, General Jlanager of the Company (see page 401). 

Beference has been made above to the discoverj^ of the new 
iron-ore deposits owned by the Bengal Iron and Steel Company 

E 
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at Pansira Burn and Buda Buru in the Saranda forests of Singhbhiim 
near Slanharpur. This discovery, due to the late Mr. E, Saubolle, 
prospecting on behalf of Messrs. Martin and Company, may be 
destined to rank as an epoch-making discovery in the history of the 
Indian iron and steel industry. With these deposits as a starting 
point, subsequent prospecting has led to the discovery of what 
appears to be a range of iron-ore. fonniug a definite geological 
stratum in the Dharwars of Singhbhmn. At present it has been 
visited by the Geological Survey of India only at its northern end 
(Pansira Buru), but judging from the accounts of reliable geologists 
in private employ, the iron-ore range, rising to heights of 2,000 to 
3,000 feet above sea-level {i.e.. roughly 1,000 to 2.000 feet above 
the adjoining valleys), rmis almost continuously for 40 miles in a 
S. S. W. direction from near Pansira Buru through Saranda into 
the Keonjhar and Bonai States of Orissa. This iron-ore range has 
been largely staked out by the Bengal Iron and Steel Company, 
the Tata Iron and Steel Company, the Indian Iron and Steel Company 
(Messrs. Burn and Company), and Messrs. Bird and Company. 
The Pansira Buru deposit, recently visited by me, shows a body 
of high-grade hematite (limonitised at the surface), about 400 feet 
thick and 1,800 feet long, with a steep dip, down which the deposit 
has been exposed by quarrying operations for some 300 feet. 
The ore-body plunges to an unknown depth and the ore, according 
to the Bengal Iron and Steel Company, averages on analysis: — 


Iron 04-00 

SilicOt •■....■•■• 00 

Manganese . <.>*00 

Phospliorus 0-U5 


Further, I am informed by Mr. Judd of the Tata Iron and Steel 
Company that at one place on one of the concessions of the Tata 
Company, a ra^^ne cutting across the iron-ore range shows a continu- 
ous thickness of some 700 feet of hematite running over 60 per cent, 
in iron. 

An officer of the Geological Sur%'ey of India has been detailed to 
make an examination of the whole iron-ore range, and if his examina- 
tion and the results of future development work confirm the present 
ideas as to the magnitude of this discovery, it is evident that India 
may be regarded as provided ^ith reserves of high-grade iron-ore 
commensurate with as large an expansion of hex iron and steel 
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industries as may be justified by the requiTements not only of [ndia 
but of sunonndiiig eastern markets. 

lilTien one remembers the existence of vast deposits uf Ihuc- 
stone in Gangpur State to the west and the proximity of :he mo-t 
important coalfields of India, it seems probable that future develop- 
ments in iron and steel smelting in India will be concentrated in or 
near Singhbhum. These probabilities, combined witb the actualities 
of Sakchi, the successful inauguration of copper smelting by the 
Cape Copper Company, and the arrangements to smelt the Bunnese 
zinc concentrates in Suighbhimi, not to mention such smaller 
enterprises as those based on the apatite, chromite, wolfram, ochre, 
and clay deposits of this district, make it evident that Singhbhum 
!S destined to become the metallurgical centre of India. This 
certainty would justify Government in taking all measures in advance 
to provide for a scientific organisation of the district as regards 
administration, communications, and sanitation. 

lYhilst the production of iron and steel by the well-established 
methods of smelting with coke as the source of heat is bound to 
centre in Singhbhum, the question of producing electric steel and 
ferro-alloys in Mysore is receding attention, and should a large 
hydro-electric scheme be installed near the West Coast, as is proposed, 
the question of smelting the hematitic ores of Goa would also be 
•worth consideration. 

The possibility of treating the low-grade magnetites of Salem 
has been examined, and it is evident that these quartzose magnetic 
ores, like the magnetite-apatite-rocks of Singhbhum, will, unless 
smelted in admixture with other ores, be suitable for treatment as 
iron-ores only after magnetic concentration and briquetting. 
';fmall deposits of galena have long been known to exist in 
various parts of the Indian Empire, but it is 
■ only in this century that attention has been 

given to the possibilities of the old silver-lead mines of Bawdwiii 
in the Northern Shan States. These mines were w’orked bj* Chinese 
from Yunnan for some centuries and deserted about 50 years 
ago. The Chinese extracted a portion of the lead with the 
bulk of the silver and left large heaps of zinc-lead slags carry- 
ing a little silver. Modern work was commenced on these deposits 
by the Great Eastern Mining Company, Limited, in 1902, one of 
the first tasks undertaken being the construction of a light railvray 
to connect the mines with Manpwe station on the Burma Eaihvays, 

K 2 



The property was eventually sold to the Burma Mines Railway 
and Smelting Company, Limited (now the Burma Mines, Limited), 
and in 1909 the first production of lead and silver, mainly from 
slags, took place. Li 1914, the control of the Burma Mines. 
Limited, was assumed by the Burma Corporation, Limited. Develop- 
ment below the old Chinese workings has led to the recognitici. 
of four main ore bodies, three of which are composed of complex 
argentiferous lead, zinc, and copper ores. On June 30th, 191S. 
the ore reserves then developed stood at 4,279.888 tons, assaying 
26-8 per cent, lead, 18*7 per cent, zinc, 0*7 per cent, copper, 
and 24-2 oz. silver per ton. In 1917, the production amounted to 
the substantial figures of 16,963 tons of pig lead and 1,5S0,5J7 
ounces of silver, whilst the production for the first eight months 
of 1918 has been 13.182 tons of lead and 1,396,212 ounces of 
silver, giving monthly averages of 1,648 tons and 174,526 ounces 
respectively. WTien present extensions are completed, the annual 
capacity of the plant will be, refined lead 31.500 tens; silver 
2.475,000 ozs. j zinc concentrates about 25.000 tons. Further exten- 
sions are proposed for the future. 

On completion of the mill the ores will be classified into lead and 
zme concentrates, the flotation process being used. At present lead- 
ores, after roasting, are rim through a blast furnace with limestone 
and iron-ore as fluxes and Jharia coke as fuel and reducing agent. 
The hard lead from the blast furnace is then re-melted in a rever- 
beratory fiurnace knomi as the improving furnace, a dross containing 
copper, nickel, and arsenic with some silver being removed from the 
surface. The purified lead is run into another smaller furnace, 
worked at a higher temperature, where autimonial dross is removed. 
The resultant lead from the antimony furnace is then de-silverised 
by the use of zinc, and the silver crusts purified by the distillation of 
the zinc followed by cupellatiou to remove the lead. 

As by-products the antinionial dross is treated to yield an anti- 
monial lead with 10 to 20 per cent, of antimony, which is marketed 
as such, a copper-lead matte, and a nickel speiss, which are being 
stored, presumably imtil the accumulation of sufficient quantities 
to justify treatment. 

By referring to the tables of production, imports and exports, 
on pages 126 and 127 it will be seen that by 1916 India had become self- 
supporting in respect of lead. The monthly production of the 
Bawdwin mines has now reached a figure of over 1,600 tons a month 
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•whiclij if maintained, ■would correspond to an annual output of 
nearly 20,000 tons. This is more than sufficient to satisfy the 
demands of India and Ceylon, which are about 15,C*00 to 16.000 tons 
yearly, chiefly for the manufacture of tea-leaU, but partly for 
ordnance purposes, and for sheets, pipes, solder and other alloys. 

The Biurmese pig lead, though of high-grade, is not pure enough 
for making sheets for some chemical purposes, such as the manu- 
facture of sulphuric acid ; but it has been found possible by further 
treatment to produce lead of the requisite degree of purity and it is 
proposed to use such lead for the sulphuric acid plant being erected 
in Singhbhum in connection with the scheme to smelt the Burmese 
2iiic concentrates at Sakchi and recover the sulphur as acid. 

Xickel is the only metal of primary importance for munitions 
Nickel purposes of which adequate supplies of ore 

^ * have not yet been located in India. Xot only 

is this metal required for munitions purposes, but also for the new 
one-anna and two-anna coins, which are composed of an alloy of 
nickel and copper. Nickel is also used in the preparation of German 
silver, of which there is a small annual import into India (see 
page 127). As noticed under lead, a small quantity of nickel may 
one day be forthcoming as a by-product from the smelting of 
the Bawdwin ores. 

There has been a veiy small annual production of this metal, 


recovered by the Burma Gold Dredging Company 
Platinum. Irrawaddy gravels above Myitkyina. 

This company has now, however, ceased work. Platinum is also 
said to have been found in gravels in the Chindwin and Hukong 
rivers. The ultra-basic rocks containing the chromite deposits of 
India may, any of them, prove to contain platinum, and considering 
the great scarcity of this metal throughout the world, it might 
be worth while testing the gravels and sands in streams originating 
from such ultra-basic rocks. The phyfiographic conditions in the 
sasonite massifs of Baluchistan in which the chromite deposits occur 
are so favourable for the accumulation and discovery of platinum, 
should it exist in the parent rocks, that a search there is very 
desirable. One test carried out by the Baluchistan Chrome Company 
at my suggestion gave, however, a negative result- 


India is well known as the largest consumer of silver in the 
world and is often referred to as the ** sink ” 
Silver. silver, for a large proportion of the metal 
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that comes into this countn^ gets locked up in the form of jewellery 
and as hoarded coin. Hio net annual imports of silver during 
the quinquennial period 1904-08 was over 91,000.000 ounces and 
during the succeeding quinquennial 1908-13 over SlAX)0.0iM:i ounces. 
But in spite of India's traditional wealth in silver this country 
has never, as far as is known, been a producer of this metal, 
except in trivial quantities. The opening up of the Bawdwin lead 
mines is therefore a matter for some satisfaction on account of 
the rapidly increasing output of lead and silver, the yield o! 
the latter metal rising from 27,500 oimces in 1909 to a rate of 
production in 1918 that promises a total of over 2,000.000 ounces. 
The proposals for the extension of smelting facilities at Xamtu 
will give a daily production of 21,000 ounces of silver or some 
T.rjOO.OOO ounces of silver yearly. 

A small amount of silver (512 ounces in 1915. 1,362 oinicesi*. 
1916 and 1,281 ounces in 1917) is won from the Anantapur Gold 
]iliues. 

From the statistics of imports and exports it will be seen that 
India does not yet produce all the metal 
required for internal consumption. She is. 
however, likely to do so in the future and in any case can always 
satisfy her requirements from her neighbour the Federated 3Ialay 
States, which is responsible for some 43 per cent, of the world's 
output of this metal. Such metal as is smelted in Lower Burma 
is produced in small furnaces of a primitive type. 

With the proposed installation of mills for rolling steel plates at 
Jamshedpur (Sakchi). the production of tiu-plate in India seems a 
probability of the near future. 

Hitherto India has produced no zinc, being entirely dependent 
upon foreign supplies. It is now proposed to 
erect at Sakchi plant for the smelting in India 
of a portion of the zinc-sulphide concentrates of Bawdwin, on a 
scale of 70 tons a day of concentrates nuiuing 48 per cent, zinc and 
so per cent, sulphui, with a production of 29 tons of spelter and 90 
tons of chamber acid, equivalent to about 10,000 tons of spelter 
and 32,0(!»0 tons of acid per annum. The latter will, of course, be 
of great value in promoting the chemical development of India, 
wliilst the establishment of zinc smelting will tender possible the 
proposed production at Sakchi of galvanised iron sheets. 
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The Future of Hydro-Electric Power in India.^' 


By J. W. Meares, M.LC.E.. 

Ehctt'iod Adcistr to thi Gocc/nuKUt of h dlo. 


The chief sources of power in the world (exchisive of aniinai 
c ... « power) are fuel, water auil wind. The sun is 

of course the ultimate suiireo lu all fu:ir case?, 
and on an experiniental scale solar heat been diioctlv utilized 
for the generation of steam. More usually, however, either tie 
fuel, which solar action caused to grow in ]U‘inieval forests, or tie 
water, which is daily raised by evaporation fall again by gravi- 
tation, or the wind which results from variations of temperature, 
is harnessed for the needs of mankind. Wind power and eun 
power are too precarious and variable to be used on any loir a small 
scale, and water power does not always exist where it is wanted. 
Consequently ihe w’orld's industrial development depended, until 
recently, upon fuel through the agency of the steam engine. 
Latterly the steam turbine and the oil engine and gas engine have 
taken up their share of the burden, while simultaneously the 
advances in electrical transmission have enabled progressive coun- 
tries to develop their water power. Fuel &uj»plies ore not un- 
limited, and unless the factory is hrouaht lo the coal or oil field 
the fuel must be carried to the factory— or at least within reach of 
transmission of power. Unless rh.e facilities for such carriage are 
exceptionally good it is found nunv economical to transmit the 
power than to cany the fuel. Mechanical transmission Ls prac- 
tically limited to a few' miles, and although there are considerable 
possibilities in the intermediate device of converting fuel into gas 
for pipe transmission it is established that for long distances elec- 
tricity is the only method of Transmitting power. There are losses 
in any case, whether in the form ot actual power wasted in heat, 
or of annual capital charges, or of freight. 


* Beprinted from the Bengal Economic Jonnial fur September imS by kind pe:- 
mUsion of the Joint Edltexs. 
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On© deyelopmcnt of water power, dear to tlie inventor and 
the patent agent and cordially disliked by every patent office in 
the world, is tidal power. It is perfectly true that enormous 
stores of energy are unutilized in the tides, but, apart from their 
periodic nature, their development would in most cases cost far 
more than would suffice to provide the equivalent power by other 
means. Leaving this branch of the subject to the cranks, there 
are three, and only three, clearly defined cases in which water 
power can be developed on sound lines. 

It is necessary here to explain that the power obtainable in 
any case is proportional to the product of the 
Jrafe*- »sed and the height through 
veloptnent which it falls in the pipes leading to the turbine 

wheels. Thus 1,000 lbs. of water flowing under 
a head or height of 100 feet generates the same total amount 
of power as 100 lbs. of water flowing under a head of 1,000 feet 

or 10,000 lbs, under 10 feet. In each case, the total is 100,000 

foot-pounds; it is immaterial whether it flows quickly or slowly, 
as this simply afiects the rate and not the total amount. In any 

of these cases, if the assumed weight of water passed through the 

turbines in one minute, the rate at which power would be developed 
during that minute (or indefinitely, if the flow continued at the 
same rate) would theoretically be 100,000 foot-pounds per minute 
or 3a H.-P., of which about 85 to 90 per cent, would be available 
as mechanical power and 75 to 85 per cent, as electrical power. 
It will therefore be seen that in order to get power on a large scale 
it is necessary to find— 

(а) a small flow of water available with a very large head, 

which may be anj-thing up to about 3,000 feet, such 
as may be found in mountainous districts and hill 
streams at high altitudes. 

(б) a ver>' large flow of water with a comparatively ttmnll 

head, such as may be found on a canal fall or in a river 
with a moderate bed slope or a waterfall. (A com- 
bination of a large or moderate flow as in (6) with a 
or moderate head as in {a) is an ideal combination 
but is not a distinct case) ; or 

(c) a high head coupled with very large monsoon rainfall and 
ground capable of storing it in large reservoirs. (In this 
case there may be practically no normal flow ; the water 
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stored iii the short rainy season is utilized throughout the 
rear, as in the Tata schemes in Bonihay). 

It may be stated definitely that the slow-moving rivers of the 
plains of India, T^ith a fall of a few inches or a few feet per mile, 
are absolutely valueless as sources of water power. Although in 
small streams of this nature undershot waterwheels are often 
used to drive small mills, the problem becomes imijraclioable on a 
large scale, and may be relegated to the category of tidal power 
and the like. A definite fall (whether a natural fall or one develop- 
ed by the engineer) is essential, and where the slope of the gi*ound 
is negligible and the seasonal rise and fall of the water is great 
no practicable fall can be obtained. The common misoonceptiun 
that a natural waterfall is required is of course unfounded. 

In all these cases it is obvious that large capital expenditure is 
necessary on the hydraulic development : fur- 
capitd*chargcs ir*fael! hhermore, as water power must be developed 
where it is found, a long transmission line is 
often necessary. For these reasons, the total cost of construction 
is almost invariably higher than that of a steam-driven plant of the 
same capacity ; and the annual capital charges for interest and 
depreciation are correspondingly higher. 

Against this may be set the fact that the runniug costs of such 
a station are relatively low, as no fuel is involved. The total 
cost of running does not depend to any appreciable extent on 
whether the plant is fully or only lightly loaded; it is practically 
a fixed sum per annum; so that the cost per unit is practically 
proportional to the total number of units generated. This is 
not so with fuel-consuming stations. Every extra unit generated 
then involves the consumption of a definite amount of fuel with 
a definite cost; and while the total cost rises with the number of 
units generated and the cost per unit fails somewhat, the latter 
is by no means proportional to the total imits. In any parti- 
cular case, therefore, the practicability of a hydro-electric scheme 
depends on the cost of fuel in the locality where the power is 
wanted. 

To take an example, assume a plant of 5,000 kilowatts capacity 
is required at a certain place where sufficient water power exists 
within transmission distance. Assume the total cost of the hydro- 
electric scheme and transmission line to be Bs. 50,00,000. (It 
might be very much less in ffivouiable circumstances.) Taking 
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interest and depreciation together at 10 per cent., the amuial cost 
on this account will be Rs. o^OO^OOG, 

Let the cost of a steam plant of the same capacity, built where 
the power is actually needed, be assumed to be Es. 15.00.0(^0 with 
similar annual capital charges of Es. 1,50.0C»0. Xow*if£or simpli- 
citj" it be assumed that the annual charges for wages, stores, repaiis 
and supervision are the same in both cases (an assumption near 
enough to the truth) there will be the dift’erenec between Es. 5,00,0lK> 
and Es. 1,50.<X)0 or Es. 3.50,000 to set off against the cost of fuel 
for steam raising. Under the ideal conditions of large electro- 
chemical works this plant, allowing 1,000 kilowatts to be kept 
for spare and therefore 1,000 for work, would generate about 28 
million units (80 per cent, load factor). Under ordinary industrial 
conditions the output would be less than half this, or say about 
12 million units. Clearly, therefore, not only the cost of coal bur 
also the load factor of the plant (/.e., in uon-technical language 
the ratio of its actual to its possible output) is of immense import- 
ance. If it is assumed that the low amount of only 2 lbs, of Indian 
coal will be required per unit, with modern plant of large size, 
the consumption would be 25.000 tons for 28 millions and 10.700 
tons for 12 million units, the amount available to make the 
costs just balance out between steam and water power is Rs. 3,50,000, 
it follows that with the larger output coal at Es. 14 per ton would 
absorb this amount, while with the smaller output the figure 
would be nearly Es, 33. From this example (in which the figures 
are not meant to represent estimates) it uill be inferred that as 
the load factor rises towards the ideal limit the advantage of hydio- 
electric power increases. Bearing in nund the vast difference in 
the cost of fuel in different parts of India, due mainly to railway 
freight, it will also be seen that the distance from fuel supplies 
is a very material factor. With coal under Es. 10 per ton it is 
doubtful if water power could ever compete unless (rare combi- 
nation) it existed right on the spot and cmild be developed ex- 
ceptionally cheaply. On the other hand, with fuel at over Rs. 30 
a ton, water power would generally prove cheaper and, for a well- 
sustained industrial load, invariably so. Between these limits proper 
estimating would be necessary. 

An interesting side light on the above discussion is also woithy 
of mention. The inexperienced financier is notoriously apt to 
look at present capital expenditure and neglect to take into consi- 
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deration future recurring costs; consequeutly lie often accepts the 
lowest tender to his tiltiniate detriment. We have assumed above 
that a steam plant of 5.0<X) kilowatts total capacity com IN. 
and requites 2 lbs. of coal per tiuit. No\\ on' the two total out- 
puts assumed the consumption of coal on this basis is nud 

lOJOO tons. Would it pay to accept a tender of Es. 12.<K),UCh» 
for cheaper plant of the same output if the fuel consumption were 
then 2^ instead of 2 lbs ? The e3d:ra fuel used would amount tc» 
G.2o0 and 2,675 tons in the two cases. Now taking 10 per cent, 
on the capital cost saved by accepting the lower tender, the annual 
saving is Es. 30,000 ; the* extra fuel used, even at Rs. 10 per ton. 
comes to about Es. 62,000 with the largo output of units and to 
about Es. 27,000 with the lower output. Thus with very cheap 
fuel and a ‘‘ bad load it sometimes pays to buy comparatively 
uneconomical plant : but with expensive fuel and a good load 
factor }}€ver. If the cost of fuel assumed were Es, 13 instead of 
Es. 10 the more expensive plant would prove the cheapest on eithei 
the large or the small load. Mtich money has been wasted in India, 
and much disappointment caused, by the neglect of these principles. 

At the present time, compared with other countries blessed 
with plentiful water power, India has made 
iiifndia!'^ **^'^*^***”*”** resources. Switzerland. 

Norway and the United States realized the 
value of this potential wealth long ago, and the war has caused 
the whole question to be reviewed in order still further to utilise 
it. There is one actual undertaking of modeiate size at work in 
Bombay Presidency, r/c., the Tata Hydro-Electric Power F*'upply Co. 
But it must not be forgotten that at the jwesent day tliero are single 
generating units of 30,000 kilowatts at work, while the whole of this 
scheme only amounts at present to 5O,0C0 kilowatts. It is therefore 
not a very large undertaking, except by compaiisou with otheis in 
India. Two other similar undertakings are jjrojected in Bombay. 
Over the rest of India there are only two or three fair sized hydro- 
electric plants and a few small ones for domestic supply. Of 
the former, that on the Cauvery is the most important, as its out- 
put is mainly used for industrial purposes on the Slysoxe gold fields. 

Hitherto, in the public mind, electricity has been mainly asso- 
ciated with lighting and fans. These are ex- 
cellent in their way, and it is grievous to see 
how little they have been developed in the- 
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last 20 years. In the industrial life of a oountrjj however, they 
can play but a small part, subsidiary to manufacturing industries. 
Slowly but surely the driving of mills and factories by electricity 
is coming into play, and there is yet a great extension possible of 
electric driving. But it is in the use of electricity dhrectly, in 
the furnace, the arc or the electrolytic cell, that the real future 
lies. The most important processes are perhaps those for the 
fixation of atmospheric nitrogen into the nitrates of commerce. 
Norway was the first country to develop this industry on com- 
mercial lines, and now, when nitrates are scarce and freights heavy, 
and the peaceful demands of agriculture have been superseded 
by those of war, other countries are hastily making up leeway. 
The production of aluminium from alumina, of which bauxite 
is the most generally used raw material, is perhaps next in im- 
portance to the nitrates. The steel industry, again, is being 
slowly revolutionized by the electric furnace, which introduces 
economies in the utflization of what has hitherto been regarded 
as scrap and turns out a finished product superior to that of other 
and older methods. Amongst other processes of importance are 
the electrolytic production of the carbides of calcium (for acetylene), 
etc., and of 'chlorine (for bleaching and poison gas) ; the manufac- 
ture of phosphorus; the electrolytic preparation of various rare 
metals of use alone or as alloys ; and the synthesis of carborundum 
and other abrasives in the electric furnace. 

In most water-power plants hitherto developed the capital 
cost has been high, and the sale price per 
Power factor and ujiit correspondingly so. If the technical dis- 
trial power. cussion above has been mastered, it will be 

evident that, as the total annual cost is prac- 
tically a fixed sum, the unit can be sold far cheaper to a consumer 
who is using all his machinery, etc., throughout the 24 hours than 
to one who only uses it for 2 hours; in fact, in the ratio of about 
12 to L This is the reason why consumers always have to pay 
higher rates for domestic lighting than for industrial power; it 
is true whatever the source of power may be, but more so with 
water power than with steam. The usual selling rates for lighting 
in India are from 3 to 6 annas a unit; for industrial power from 
1 to 2 annas where steam is used and somewhat less where the 
plant is water operated. Here again an interesting contrast may 
be drawn between steam and water. No matter how ideal the 
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conditions may be, every unit soltl {roin a steam station costi a 
definite sum in fuel ; and therefore, even though some of the plant 
may be idle, there is an absolute limit below which sales uould result 
in loss. Paradoxical though it may seem in view of all other 
commercial transactions, there is practically no such limit in the 
case of a hydro-electric station. The total working costs are not 
affected by the generation and sale of additional units. Therefore, 
when all the load has been obtained that is in sight, at normal 
tariff’ rates — for dividends must be obtained — extra sales at any 
price will pay so long as they do not involve an increase in the 
size of the plant. They bring in money without involving any 
expenditure. This will be more evident if an example, simplified 
in order to avoid diagrams, is given. Suppose a hydro-electric 
plant with a working capacity of 4,000 kilowatts actually had this 
load (or thereabouts) during the whole working day from 6 a.::. 
till 6 P.M., but that for the remaining 12 hoiu’s its average load 
was only 1,000 kilowatts, the average generating cost of a unit 
being 0*5 anna under these conditions. If there was no prospect 
of obtaining work for the idle plant during these night hours on 
the ordinary tariffs, it would pay to take on consumers at 0'3 or 
0-2 or even 0-1 anna per unit provided they were restricted to the 
use of power at night only. Of course their additional consump- 
tion would bring dowm the average cost of a unit. If, for instance, 
night working factories were started, using the whole available 
3,000 kilowatts, the average cost would be reduced from 0-5 to 
about 0*3 anna. But, as stated, in order to get this extra revenue 
it would pay to supply this factory at a far lower figure than the 
reduced average. It is, in fact, constantly done in actual com- 
mercial undertakings. 

Where electro-chemical industries on a large scale aiv.' in question 
it is essential that the price of the power 
Conditions for ocon- gjifU low if the manufactured product 

vetopment is to compete with that produced elsewheie. 

The cost of power is of course only one item 
amongst many in determining the sale price of the finished article, 
but it is a very important item — ^perhaps second only to the freight 
of the raw material to site and the finished product to maiket. 
Where the conditions of the hydraulic development are such that 
construction on a large scale is reasonably cheap ; where the locality 
is such that the freight of the plant and materials thereto is low : 



and where the length of transmission to the factory is reasonable ; 
power can probably be delivered at about one-tenth of an anna 
per unit including all charges. Indeed, if the cost is much higher 
than this, the proposition becomes untenable. Obviously, the under- 
taking must be on a fairly large scale to be of any use. The larger 
the individual units of plant are made the smaller becomes their 
prime cost per kilowatt and the higher their efficiency. Tile 
various electro-chemical industries are favouiuble to these low 
costs as they are practically continuotis processes, utilizing the 
whole plant to almost its utmost cai»acity throughout the year. 

In considering the value of sites that may possibly meet these 
ideal conditions, the first point to consider is 
® ’ undoubtedly that of freight and carriage ; for 

it has a triple application. In the first place, the raw material 
must be brought to the site, unless ahcady on it : secondly, the 
finished product must be taken to its market : thirdly, the plant 
must be delivered at the power house. Cases are knov^Ti wheie 
the carriage of plant over 20 miles of mountain roads cost more 
than its freight from England to the railway terminus. Cheap 
power is useless if the saving is swallowed up in expensive freight. 
Where bulky raw material has to be brought to the factory and 
sent back finished, the obvious course is to build an electric railway 
from the nearest terminus, seeing that cheap power for working 
will be available. In order to get the plant to the power house 
there must be a road, and this road should be built so as to afford 
a suitable track for the subsequent railway. Diu-ing the cons- 
truction period, alight line worked by steam uill probably pay as 
against other methods of transport of the plant. The tendency 
of the man who put his travelling crane up after erecting his plant 
is often only too apparent in these matters, and carriage by coolie 
is seldom cheap. 

From small beginnings electrical transmission of power has 
. , . now reached the stage where it is possible 

Trans on po>ier. factorj’ 250 miles or more from 

the power station, and it would be unwise to say that the 
limit of high pressure has been reached. In the case of water 
power from mountainous country, there may be insuperable diffi- 
culties of ground or cost in la 3 ing out a railway to the size, 
though the plant can be transported there. Even if these 
difficulties do not exist, if the raw' material of the industry 
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is within the limits of transmission it vdll probably prove cheaper 
to erect a long transmission line rather than a railway, which inay 
use more porter than will be lost in transmission. It is siinplv 
a question of estimating which method gives the choape&t fiui&Ued 
product. Either the material can be brought to the power house ; 
or the power to the factory ; or a combination of both methods 
may be the best. Mountainous country has one great asset for 
transmission in that the ridges form nature's own supports for 
the lines : with comparatively small towers, the vallej s olfer plenty 
of room for the dip of the wires on long spans. It also follows 
that by reducing the number of points of support, by the ust.- of 
long spans, there are fewer points at which damage from li^ltniiig 
can occur. The loss in transmission can be made almost as h^rge 
or as small as the designer chooses, according to the size of the 
wires used; ordinarily about 10 i^er cent,, is allow^ed. Wliere 
steam is used to eneratc the power, the correct loss can be cal- 
culated according to Kehdn's law and its modifications, such tliat 
the capital charges on the conductors balance the cost of the powder 
lost in them. If' more power is required, more generating sots can 
be added indefinitely. With unlimited water power, the cost of 
the lost power is of secondary importance, and larger lossos uiuy 
be advisable than in the former case. On the other l:and, if the 
available power is likely to be all required— and this is generally 
the case — ^the line losses may have to be reduced to very low amouius, 
since every unit available for the factoiy is of value. 

In large steam-driven plants, the capital cost of the power house 


Cheap development. 


and plant is a matter which can be forecasted 
with acciuucy, except for the cost o£ freight 


and carriage, independently of where the site may happen to be. 


This cost may be more or less within comparatively .«mall limits, 
especially according to whether there is a satisfactory water supply 
for the boilers and for condensation ; and this latter point will 


affect the running costs greatly. On the other hand, the capital 
cost of a hydro-electric scheme may vary enormously in difiert-nt 
cases. In the first of the three classes of undertaking enumerated 


in the early part of this article, namely, large heads of water with 
a small flow, the water has generally to be carried along an oi>en 
flume for miles in order to reach a point at which the large available 
‘drop can be utiliaed by means of the shortest length of steel pipes. 
Then a certain amount of storage at this pipe head is essential, 
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in Older to guard against the failure of the supply through a break 
in the flume. Then, again, the steel pipes themselves may be 
longer or shorter according to the ground. Landslips and bad 
ground have to be guarded against, tunnels constructed, and other 
streams bridged. These various conditions involve enormous variations 
in capital cost, which can only be forecasted by surveys and (>stiinatr>8. 

The second class of undertaking, with low or moderate fails 
and a large volume of water, includes both canal and river develoji- 
ments. Canal falls axe for the most part very small, and though 
the power house and foundations will geiusally be expensive Ihe 
rest of the development does not vary greatly in cost. Annual 
closures, however, militate hugely against the use of these falls 
for industrial purposes other than sub-soil pumping or high level 
irrigation. Biver developments, except that they usually do unt 
re(|uixe storage resavoiis, may vary indefinitely in cost. 
cult problems are involved in -Rawing off the water at the head- 
works and in conveying it to th'e power station, and the limits of 
cost may vary almost as much as in the ctii}c first consideretl. 
Floods and the great variation in the height of the heail and tail 
waters offer further difficulties. 

In the third class of undertaking, large storage is the crux of 
the problem. No matter what the monsoon rainfall inuy be, 
unless sound natural reservoir sites exist, development is unixissible. 
If dams can be built to impound enough water to run the station 
through the year, and if the capital cost does not prove so great 
that steam would he cheaper, well and good. Here the height 
of the reservoirs above the power station must be ns large as possible, 
for every extra foot means extra power. On any giveti lum«l, 
every ton of water behind the dam reprew}nf.s a t’eiliiin definite 
quantity of power in horse-power hours (or in units) and in money ; 
and as the quantity of water is limited every extra foot in lieiglit 
means additional revenue. Thus every hundred rupees on 

masonry my provide an amount of power varying both aeettnling 
to the altitude of the dam above the power holise and the number 
of cubic feet of water it stores, depending on the eoufiguration 
of the ground. 

All these problems require expert investigation. The first stage 

Basis of hydro-eiac. mvestigation is to decide what 

Me survey. Bidustnes are to be undertakett, where the 

raw materials of the same arc to bo found, 
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and the iMJWcr required for them. The next stage, which couhl 
be independently examined, is to uncertain the sites where suffi- 
cient power is available and capable of derelopnieiit ni reasonable 
cost. It must again be urged that, as the extra large eupitol in- 
volved is merely a set off against fuel, the rent rhnrged for the tise 
of the water in a canal or river should be absolutely noniinal ; 
for passing it through turbines docs not prevent its subsequent 
utilization for irrigation. Thirdly, the practicability of bringing 
the raw materials and power together must be examined, together 
with questions of freight and carriage. Finally, although in most 
cases the result is a foregone conclusion, it must be determined 
whether coni utilized at. the pit’s month can or cannot rornpete 
with water power; niMl in this ronneetion exiHtiitg railway facil- 
ities e.videiitly jtlay a considerable part. 

Tlnw is work lier<‘ not only for the electrical engineer but also 
for th4‘. cheinisi, the geologist, the meteorologist, the irrigation 
engineer and the wuter-}M}wcr expert. Coitflictiug claims are bound 
to arist*, but the ultimate good of India should be the deciding 
factor. 
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Electrical and Mechanical Engineering in India. 


Machine tools. 


Bv H. Burxikshaw, 

Controller (Electrical and MetAanieal) Indian Mvnitifm Board. 

At the outbreak of urar India found itself singularly ill^equipped 
to cope with its own demands for mechanical and electrical machinery 
and appliances. Large imported stocks were, however, avnihthlc 
and these, for some time, served to relieve a situation which might 
otherwise have been disastrous. 

The reduction in imports of all manufactured goods iiccessarUy 
increased the pressure upon Indian factories 
and this, in turn, created a very large demand 
for machine tools without which it was impossible to manufacture 
new ma^l^ety and spare parts for existing machinery. These 
machine tools were supplied almost exclusively from imported 
stocks, hut a number of the simpler kinds were manufactured to 
meet very urgent cases. Hitherto, private enterprise docs not 
appear to have attempted to manufacture machine tools 
of working with that degree of precision arid spcwl demanded by 
modem methods. That such machinery can be prwluced in India 
has been clearly demonstrated, and notable cxuniplch are the exccji* 
tionally high class lathes manufactured in the Liiloonfa ^VorkBha|lH 
of the East Indian Bailway. The manufacture of machine toots 
in India is of the utmost importance as, without them, no other 
machine can be produced and all industry must be hampered. 
It is fortunate, therefene, that the manufacture of machine tools in 
India is likdy to be established in the near future. 

Heavy machinery req^uiring no great degree of ]>rccisM}ti in menu* 
MacUnety. fecture, such as slow spsed steam engines, 
hydraulic presses, pumps, looms for coarse 
febrics, mortar mills, ooQiery haulages, etc., is readily manufactured 
in India and many such machines are in successful operation, 
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Several cngineeriiig lirinH have now staiKlarrlijiml thv<e machitiea 
and their produrtinns are at least f<jaal to tlifHe previously imported. 
It has been possible to comply not only with the iionuid demands 
but. also with those from the army, and there ajipeurs t<i he no rc!as<m 
why the import of this class of machinery should auntn rise to its 
pre-war value. 

Portable engines, traction engines and road rollers are not ntaiiu- 
fiictured in India. Small vertical, and Lancashire type boilers have 
been made in rare cascs^ but the total output ia small enough to 
be practically negligible. This type of marhin«‘ry is required in 
large quantities, and India is ilepeiiflimt entirely upon imiiorts. 

Before the war, cngituH>ring ftrins in India [irincipatly cuncerned 
thenise!vo.s with th<» non-n‘cnrri4ig dcuitinds for uMcliinery not 
usually itnport«'d, iiiill-nriglituig, repair work and .-ltM-1 -triu-luriil 
work. They have sim-c had to turn their attention l*j the manu- 
facture of u diversity of inncbincs and parts of machines fur which 
their workshops were iniperfcctty equipped. Thu results obtained 
reflect'great credit upon the perseverance and ingenuity of indivi- 
duals, and it has generally been possible to obtain from them any- 
thing whieb was of vital urgency. But iu the present state of 
industrial developineni in this country, these efforts must he 
regarded for the must |>art ns imn de furce and, when peace 
conditions return, fora time at any rate, India must e.vpe<-t to a great 
extent to fall back to her |in>-war dependence on imported machinery. 
The reason of this is obvious. Modern engisiceritig works luie largely 
certain products which they do not themselves manufacture.* Amongst 
these are, pig iron, mild steel tubes, wire, plates and sections, copper 
and brass rods, tubes, brighb>macluned sorewa and nuts, wood 
serews, split pins, washers, tool steel, twist drills, cutters, springe, 
etc., etc. With the exception of pig iron and mild steri Bectioas,^ engi- 
neers in India arc dependent for all these almost entirely upon imports, 
and until these conditions are altered the manufacture of machinery ■ 
to meet the very large dmnands cannot well bo undertaken. 

The manufacture of electrical machinery, such as dynamos, 
motors, transformers, etc., has not been attempt- 

p> »*f»lc*ry ^ India on account of the difficulty of 

obtaining tJke reqmrita ' material. The 
principal materials required ate cast iron of hiig^ permeahilitje, 
mild steel, thin iron platee with special magnetio piopectiee, copper 
wire, copper ben of special eeetions, ootton yam and tape, mioa, pnee- 

Ei2 
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spalm and certain varnishes, in which shellac is usually an ingredient. 
After experiment, it would doubtless be possible to produce suitable 
cast iron, but there is no immediate prospect of producing from indi- 
genous sources the thin iron core-plates, electrolytic copper wire and 
sections, cotton ysan and tape, and press-spahn. The cotton tape 
and yam required must be made from fine counts, entailing the use 
of long-staple cotton, and the finished product must be entirely free 
from dressing and of uniform dimensions. This has not yet been 
produced in India. 

A certain amount of switch gear for direct current has been 
manufactured in India during the war, and the results reflect great 
credit upon the firms concerned, the gear comparing very favoiuably 
with similar imported articles. The difficulties of manufacture have 
been great, as with the exception of pig iron for the castings, recourse 
has had to be made to imported copper sheets, brass bars, etc.; 
and in almost every case it has been necessary to utilise such material 
as was obtainable, rather than that which would normally have been 
used. All small pins, screws, nuts, springs and washers have had 
to be manufactured, either by hand or upon unsuitable machinery, 
and this has resulted in increased cost of production and the sacri- 
fice of interchangeability. 

A notable' achievement has been the successful production of 
electrical porcelain, the insulators now produced in India being 
in every way equsd in quality to the usual imported types. None 
were made in India before the war and, if the existing factory is 
extended to supply insulators in large quantities, there appears to 
be no reason why the import of this article should not ccaso. If 
electrical porcelain becomes readily available, factories could be 
established for the manufacture of such accessories as ceiling roses, 
tumbler switches, wall plugs, cut-outs, distribution fuses, etc., etc., 
all of which are at present imported. 

All such electrical fittings as water-tight lanterns, deck fittings, 
ironclad plugs and sockets, hand lamps, table lamps, plain glass 
globes, and the like are now manufactured in sufficient quantities 
ti> meet the present curtailed demand. In many cases they are 
superior to the imported article and only in rare instances is there 
a marked inferiority. 

No attempt has been made to produce insulated conductors and 
insulating materials (except porcelain), and the whole of the 
requirements have been met from imported stocks. The rubber now 
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produced in Southern India, however, is of very high grade and 
eminently suitable for electrical purposes, and there is no insur- 
mountable obstacle to be overcome for the production in India of 
all types of insulating materials and insulated conductors. 

Although manufacturing firms have at present to depend so 
Maferiob largely on imported materials for their work, 

* practically all the raw materials required for 
mechanical and electrical engineering manufactures are indigenous 
to India, and there is no reason why these resources should not bo 
developed. Mills for the production of steel, copper and brass plates, 
rods, tubes and wire, are urgently required, and also the establish- 
ment of works for the production in bulk of machined bolts and nuts, 
screws, gudgeon pins, washers, split pins, etc,, etc. It will bo seen from 
the other articles in this handbook that there arc excellent prospects 
of many of those products being inamifacturcd in India in the near 
future and should these iiiaterialise, the manufucturc of practically 
all types of machinery and electrical appliances could be undertaken 
with a certainty of success. 

There remains the labour factor, and it is satisfactory to note 
that the results obtnineil in the State work- 
sliops (which have not been mentioned in this 
note as their resources arc not usually directly accessible to the public), 
and in up-to-date privately-owned shops demonstrate that the Indian 
workman can produce work of a markedly high quality, when he 
is given proper fadlitaes. It is true that c:ifpert labour is not equal 
to the demand and this will no doubt at first hamper the expansion 
of the engineering industries. But the capacity is there, «and the 
lessons which the Indian will learn from the imported skilled artisan . 
and the training and education which he will receive, if the recom- 
mendations of the Industrial Commission are carried out, should result 
in time in the provision of an ample indigenous labour force. 

To sum up, the engineering manufacturing resources of India 
are not yet sufficiently developed to compete with imported machi- 
nery, but the possibilities for development are enormous, most of 
the raw material is available, the labour can either be procured or 
tobined, and ^e market for the products is assured. It remains 
lor private enterprise to avail itself of its opportunity. 


Labour. 
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Hides, Tanning, and Leather*’^ 

By a. C. McWatters, C.LE., I.C.»S., 

Controller {Hides). 

The war has brought about important changes in the Indian 
tanning industry and in the export trade in hides and skins ; 
naturally, through the catting ofi of enemy markets, and aTtificialIy> 
through the control exercised by Government. The latter has ber>ti 
directed towards increasing the outturn and regulating the prndiu** 
tion of those kinds of leather which possess a special \'aln(> as war 
material. 

The most important development has undoubtedly been tiu* 
great increase in the production of rough* 
EMt [ndta turned tanned cow hides, known as Bast India tanned 
^*eio&*”*** ” kips, from the Madias and Bombay tanneries. 

The export to the United Kingdom of East 
India Mps has been an important trade for a number of years, but 
it was not until the war had been in progress for nearly a year 
that their value as upper leather for army boots was fully realised 
in England. Once this was realised, however, eveiy effort was 
made to,,inorease and regulate the supply. From August lldO. the 
Indian Government, at the request of the War Office, assumed 
complete control of the trade and has purchased iii India the whole 
of the available supply, for export direct to the War Office. On 
the creation of the Indian Mumtions Board, the control of the 
arrangements for purchase of East India kips was taken over by 
the Board. 

At least three-fifths of the upper leather used in the United 
Kingdom in the manufacture of boots for the British and Allied 
annies is supplied from East India kips. The magnitude of the 
trade may be realised from the fact that the requirementa of army 
•upper leather for thereat 1917 were estimated at eighty milUoQ 


* A Imllstin oa thii lubjeot is nadcr pfkpantion. 
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feet, as a minimum. East India kips give an average of 24 feet 
when dressed into sides ”, but less a’hen dressed into " butts.” 
Taking an all-round figure of 18 feet, 1,500,000 kips, which was the 
average annual production suitable for upper leather in the years 
preceding the war, would give 27,000,000 feet of upper leather. 
The present output is more than double this quantity. 

The actual figures of exports, given below, show the rciuarknbie 
increase in this trade since the war. The figures include a suiall 
proportion of tanned bufialo hides and calf, which are also included 
in the Government purchase scheme, but by for the greater part 
consists of tanned cow-hides. 


Table 1. — Ej'poils of tunned hiden femi India ffwn to 10J>S, 


i 

Quanlitv 

itln|>|ieat 

Value. 

Prc-imrj/mM— 

OWtia 

lUi 



lOIS ...... 

194b763 


Idl4 . * ^ 

l»7t702 


War iwant— 



. lat April lOU to 31«t March IBIS 

217s020 


lat April IBIS to Slat March 1010 

272p009 

tjMMTSr 

lat ApriUBlG to Slat Mareb IB17 

mm* 


lat April 1917 to Slat March 1018 

361s674 



The figures given above for the year 1917-18 do not adequately 
represent the increase in outturn during the year, ae on the Slst 
March 1918 Government held in stock at Madras awaiting shipment 
12,400 bales weighing appTo;rimaiely 67,000 owts. and valued 
approximately at one crore of rupeee. The ineiease both in quantity 
and value can be appreciated better if the above figures ait 
sehted by index numbers, 1918 being taken as the 'StandMd and 
represented by the number 100. 
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Tablb 2. — Index nuii/Aers of exports of tanned hides. 
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• 

* 
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1 
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1917-18 

• 
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a 

* 

} 
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m 


The prices paid for East India kips are thus seen to have increased 
more rapidly even than the quantity. 

' The action taken by Government has not been confined to 
increasing the production of tanned kips. 
sdecfimUdeb Various steps have been taken with the object 

of increasing the proportion of army selection 
leather and reducing the proportion of light wights and rejections, 
which, although they command a high price in (he civil trade at 
Home, are unsuitable for army work. Jn the first place, the scale 
of prices framed by Government is much more favourable for army 
selections than for non-army selections and when the prices at 
Madras were revised in May 1917, this policy M’as carried still further, 
with the result that much greater profits can be obtained by tanners 
who purchase the best selections of hides than by those who tan 
all-round average lots. In Madras, army selections are classed ns 
seconds, thirds and superior fourths in weights from. 6 to 18 lbs. 
and 18 to 25 lbs. Light weights below (i lbs., inferior fourths, 
fifths and rejections comprise non-army selections. The present 
price basis f. o. b. is from Ite. 1-6-9 per lb. to He. J-3-3 for the 
ordinary run of parcels containing a fixed proportion of seconds, 
thirds and superior fourths. The price of fifths varies from Re. 0-13-6 
to Be. 0-10-9, and for rejections 9 annas per lb. is paid. At Bombay, 
an all-round tannery price for army selections . of Be.l>4*0 per lb. 
is paid, while rejections are classed as superior ” at Be. 1-0-0 
pet lb. and “inferior” at He. 0-12-0 per lb. 

In the second place, steps ■have been taken to prevent adul* 
teration and improper weighting of hides, la 
^RrevenaoutfaduHera., the early days of the Government soheme it 
was found that adulteration of hides by the 
addition in coarse of tannage of miwnesiam salts, sumr and other 
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adulteiants iras oa the incteaee. The leather adulterated in this 
way was liable to be eoinpletely spoilt, or at the best considerable 
expense was incurred by the adulterants having to be washed out 
in England. Attempts were made to check this practice by penal- 
ising heavily all adulterated hides presented to Government and 
by refusing altogether badly adulterated hides. But adulteration 
is not in all cases easily detected without chemical analysis, and 
eventually, with the full approval of the commercial community 
in Madras, the practice of adulterating hides was made a penal 
offence by an or^r passed under the Defence of India Buies. In 
addition, however, to this form of adulteration, it used to be a 
prevailing practice in the case of certain tannages to add weight 
to the hide by the application after tannage of chalk and plaster 
to the flesh side. TJiis, although not injurious to the leather in 
the same way as adriltt*tatinn, adds nothing to the value of the 
Ieath<‘r but is inerely a form of urtifleial weighting. The chalk 
and plaster has in all cases to be washed off by the currier in England 
before the liidcs cun be used. This practice also has recently 
lieen prohibited by an order under the Defence of India Buies. 
The result has been tliat severnl of the so-called distinctive tannages 


in Madras dtave become practically indistinguishable from one 
another and instead of iccognimng eight or nine separate tannages, 
it has now been possible to classify all Madras tannages into four 
main grades— primes, best, good and ordinary, each of the first 
thrcfc Wng sub-divided into two classes according to their growth 
and spread. There is no doubt that this simplification of olasn- 
fieation and the prohibition of artificial weighting of hides will 
bo much appreciated by the home onniexs, and it is to be hoped 
that the improvements effected in this direction, as a ww measuxe, 
may not be entirely lost in times of peace, m they will un- 
doubtedly enhance the reputation of East India kips in the lunne 
markets. 

In the third place, the Indian Munitions Board has called the 
attention of Local Governments and their 


FanHy flaying of UdM 
and bnuiding of catflt. 


officem and of the public to the losa of valu- 
able leather which is caused in India by the 


faulty fiaying of hides and by the branding of cattle. The Frovinoial 
Controlleis o£ Mumtions have also been asked tp mtenst themselves 
in the matter. A pamphlet prepared in popular language ly the 
Director of Industines, Bengal, on the proper method of fiaying and 
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cuiing hides has been widely circulated through all provinces and ia 
being translated into difierent vernaculars. Though not much general 
progress can at present be reported, the improvement effected at the 
Bandra'slaughter-house in Bombay, where control is exercised directly 
through the Deputy Controller for IBdeB, Bombay, is an example o£ 
what can be done by proper’ management. By obtaining more time 
for the butchers to do their work properly and by papng a small 
premium for all well-flayed hides, the proportion of hides from this 
slaughter-house rendered unsuitable for army work by faulty fla 3 dng 
has been reduced from about 60 per cent, to less than 6 per cent. 
Good results are also reported firom Rangoon where a similar system 
has been introduced. 


The result of these various measures has already been to increase 
the proportion of tanned kips suitable for army work, which is 
now about 65 to 70 per cent, of the whole. Further improvement 
can, however, still be made. In the tannery directly worked by 
Government at Bombay, for instance, during the first year’s working 
the proportion of army selection hides produced has exceeded 90 
per cent. This result was obtained not merely by the careful 
purchase of suitable hides, but by the constant supervision exer- 
cised at every stage of the processes of liming and tanning. 

The tanning of East India kips has practically been confined 


TsniUiig; baric. 


to the areas in which the bark of Ctusia 
awnerdaUi, known in Madras as awxnm and in 


Bombay as Uxrmd is obtainable. These areas comprise the Madras 
and Bombay Presidencies, and the Mysore and Hyderabad Mtates. 
Outside these areas, the cost of railway freight makes tanning with 
tartead commercially unprofitable. There is, moreover, not more 
than a sufficient supply of. the bark for the tanneries in the areas 
named and prices for bark have risen far above pre-war levels, 
though they are now controlled by Government action. The future 
of the trade in Eait India kips undoubtedly depends on the con* 
tinuance of sufficient supplies of tarv>ad bark at cheap prices. The 
cost of tanning has more than doubled since the war, mainly because 
of the increased cost of bark and other tanning materials, but, 
when peace conditions are re-established. East India tanned kips 
will depend for their market in the United Kingdom on their cheap- 
ness as compared with other leathers with which they wilt have 
to cempete. For this reason the Munitions Board has urged Local 
Governments to take measures at once to increase snd systematise 
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tlje cultivation of tancad in all suitable areas, and this question is 
being actively taken up by Local Governments both in forest areas 
and other lands. 

In the second place, attention was devoted by the Munitions 
Board to the discovery and proof on a 

Te^tt Rrrriir^l^- scale of substitutes for tanead. 

tory. The great merits of tarwad bark are that it is 

very easy to use and quick in its action; it 
adds weight and plumpness to the hides and produces a leather 
which is capable, after further treatment by the currier, of being 
turned to a variety of uses. Ko other tanning material has yet 
been discovered which has all these qualities, but promising results 
have already been obtained from a variety of mixtures of 
Northern and Ce.ntrnl liidiai^ tan-stnffs, which hold out prospects 
<»f a gn‘at extension of tanning in Northern ond Central India. 
The. kunitiotiH Board acquired the factory belonging to the 
Ksociet ('oinpany of Maihar in Central India, where experiments 
with these new tan*stttffs have been conducted for some years, 
as a Government Tannin Research Factory, and purchased the 
Ailuiinbod Tannery with a view to proving these new tan>stu£b 
on a commercial scale. A note by the Director of the Govern- 
ment Tannin ilcseaich Factory, which shows the work done and in 
progress at the Factory, will be found elsewhere (see page 171). 
The tanning of sheep and goat skins with iarwad bark is also a 
lumiad Uin industry in the same areas where East 

' * India kips are tanned. During the first two- 

and a half years of the war, the tanners of skins were excep- 
tionally prosperous and prices of tanned skins in England, the 
United States of America and Japan ruled high. In 1916-17, prices- 
rose to a phenomenal level, as will be seen from the following 
figures 


TABbB S,-— Exports of tanned skins from India from 191i to 1917, 


Yw. 

Quantity 

exportea. 

Value. 


owti. 

Ba 

l«t April 1914 to Slit M«Kb 1019 .... 
lilt April 1910 to Silt UsNhieiS . . . 

lit A^l 1019 to aist Uswh 1917 . 

117,406 

197,929 

192;019 

$,84,8r,«a 
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These figures may be represented by index numbers 'vrith 1914- 
15 as a basis : — 


Table 4. — Ind&c nmib&rs of ex'portjs of fanned skins. 


Year. 

' Quantity. 

Value. 

1 

1914-15 

100 

m 

1015-16 

109 

m 

1916-17 

130 

1 m 


Tanned skins have not an extensive use for war purposes and 
it was f<mnd that the high 'prices obtainable were leading to the 
tanning of skins at the expense of East India kips, and the conijH'ti' 
'tion for tanning bark between skin and hide tanners was result iiig 
in unsatisfactory supplies and extravagant prices for bark. The 
supply of East India kips for the War Office was seriously eiidau- 
gered, and Government was compelled to take^the step of prohibit- 
ing any further tannage of sheep and goat skins in tho Madras nnrl 
Bombay Presidencies from the 28th April 1917, and of proliihiting 
all export of tanned skins from India after the 15th May 1917. 
Permission was subsequently given to export the balance of atu'ks 
of tanned skins held on 31st August 1918. In 1917-18, only 37,318 
owts. of tanned skins were exported, but these were valued at ihc 
very high figure of Rs. 1,47,40,068. 

Every effort was made to induce the taimers of skins to turn 
their attention to tanning hides and many of them 
•Government by so doing. The shipping firms in Madras also 
loyally co-operated in endeavouring to cany out Governincnt’s 
policy in the matter, which was recognized to be necessary as an 
emergency measure under present war conditions. It is expected 
that the tanned skins trade, which has suffered a temporary set- 
back owing to shortage of tan-stuff, will recover rapidly on the 
conclusion of peace. 

In addition to the export trade in East India kips, Indian tan- 
neries have produced during the war greatly 
increased quantities of leather accoutrcaients 
of an sorts and boots for the army in India 
.and the Indian Expeditionary Forces. These supplies also were 
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controlled bj* the Munitions Board. The stimulus which these 
large Government orders have given to the tanning industry may be 
measured by the lact tliat two million pairs of boots are now being 
manufactured in a year, or more than 20 times the pre-war hgiirc^ 
In addition, orders have been placed for nearly a million follouvrs’^ 
shoes during the current year, thus bringing work to a large mmiber 
of shoemakcra. The monthly output of the Gowrnment Harness 
Factory at Gawnpore has increased frons* 33,000 lbs. of leather in 
1013-14 to nearly 200,000 lbs. during the first three months of 
1018-19. During 1916-17, the latest period for which detailed 
acconuts are forthcoming, the total value of the outturn of the 
Factory was Ks. 52.J lakhs. The Superiiitendeiil of the Fm’tory 
also controls several large tanneries at Cawn{)ore. which, ns a resnlt 
of the instjiictioii given, are turning out leather of first-cluss tpiality. 
Ijurge orders for ssuldlery and equipment have also l«*eu placmi 
witii outsuh* firms which, it is ex|s'ete(l, will result in a great 
improvement in the stainlard of leather making in India. There- 
has Isten an important development also ’of tanning in Calcutta.. 
The Munitions Board has in addition arranged to supply some 
Kiwt India kips monthly for Cawnpore factoties engaged 
in bmit manufacture and 8,tXX) monthly for the Government Harness- 
and Saddlery Factory fnim the tanneries in Bombay. 

The war has u<it pi-ovidcd any great opportunity for developing 
chrome tanning, since not only is the machinery difficult to obtain 
in war time, but the demand for war purposes at Home has been 
entirely for Fast India kips, and chrome leather from India has 
not hitherto been accepted by the War Office. It is probable, however^ 
that after the war there will be greatly inoieaeed opportunities fox 
this class of. tanning, especially in the production of glaoii Ud from 
Indian goat skins. It may be added here that Government baa 
secured h-oui Knglaaid the services of an expert tanner to assist 
tiicm in the dcveiopnu>nt of the tanning industry. 

The Munttimis Board has cudeav(?uxcd further to stimulate the 
manufacture in India of certain classes of 
fci2fc*eic ****** ^***** leather goods previously imported from abroad- 
' * Korly in June 1917, the Board called the atten- 

tion of firms in India to the possible market for locally manufeo- 
tured roller skins, picker bauds, leather belting and rawhi^ pioben. 
Applications from firms desirous of importing these articles were 
being received in large numbeie. The Board accordingly informed 
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Indian firms that, if they could satisfy it by production of suitable 
samples that these articles could be satisfactorily made in India, 
priority applications for import from abroad would be rcfuaed 
and applicants would be referred to the firms in India who bad 
shown themselves to be capable of producing the articles. 

Encouraging results have already been obtained in the case of 
roller skins and picker bauds, in the manufacture of which at 
least eight firms in In^a are now engaged. In the supply oE 
roller skins to Indian cotton mills local manufacturers have made 
great progress, and the estimated outturn is about 1,200 dosen 
skins per week. This is actually in excess of the demands of the 
mills, many of which continue to use imported skins, and a number 
•of roller skins have been exported from India to foreign countries, 
•especially Japan. The chief advances have been in the production 
of chrome leather belting, which has been largely purchased for 
Government purposes, and the making of jute pickers which niv 
used by a number of mills. Neither of these articles is yet 
satisfactory as its imported rival, but a good standard has already 
been reached and as the manufacturers have still some time to 
profit by their previous exporienco before they will ho exposed 
to free competition, there is ground for confidence that tho manu- 
facture of these articles will be successfully established in India. 

Another line in which successful experiments have been made Is 
the supply of sheep skins for polishing rice in Burma. 

Before concluding the subject of hides and tanning, a short 
reference may be made to tho export trudo in 
raw hides. Indian raw bides in the year ini- 
nicdiately preceding the war wont mainly to Germany and Austria, 
but with the closing of these nmrkets the trade has found openings 
in Italy, the United States of America and latteily in England, 
where endcavouis are being made to extend the capacity of English 
tanneries, so as to deal with larger supplies of Indian raw hides. 
Since June 1017, the control of exports of raw hides for English 
tanners working on, War Ofilce orders and for the Italian Govern- 
ment has been in the hands of the Munitions Board. The difilcuHy 
of securing frright and finance for other than Qovomment pur- 
chases and still more the great increase of tanning in India of 
hides— both cow and bufE^o— for war xequizements, l^ve led to a 
considerable reduction in raw bide exports. The quantity of raw 
hides exported in the year 1917-18 was only slightly more than 
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the quantity of tanned hides shipped from India, and was consi* 
deiahly less in value. 

Tlie foll(»wiup figures shtw the %olunie, direction and value of 
exports of raw hides : — 


TAtaB 5.-^Erporta of raw hides from Ivdia from I9J3-1918. 
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65,5?, 825 


1016-17 

j 

• j 

894,028 

7.5)7.25,125 

81*6 

UnitfHl feltatoit of America • 
Italy 1 « • a 

United Kingdom . 

* 

« 

• 

461,167* 

172,871 

145,140 

5,55,75,775 

U3,2U79 

1,12,25,055 

t 

1917-18 

• 

417,908 

3j08M37e '[ 

78^ 

Unitod Kingdom . * 
iwiid Mfttw (rf JUt^oa ! 

• 

• 

• 

176,847 

186,881 

78,118 

III 
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The export of la-nr skins, principally to the United States of 
Raw stiJi. America, is also a large trade, and showed 
a marked increase in quantity and a still 
more marked increase in value in 1916-17. This increase waa 
not fully maintained in 1917-18, mainly on account of difiB.culty 
in finding freight to America and on account of market conditions 
there being less favourable than in the preceding year. 

The following are the export figures : — 


T^le 6. — Baiports of raw skins from India from 1913-1918. 


Qnantitjr Value Avenge value 

fia owts.) (Be.) per owb 



Prehear veart — 
ISIS . 


War years — 
1014-15 

1016-lG 

1910-17 

1917-18 


SOS.080 S,40.00M0 

442,649 S,S8.9I,6,':0 


408,448 S,/S4,33,74S 

432,667 2,99M,rrO 

567,046 9,90,31.941 

429,028 4,74,30,739 
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Note on the progress of Researches to apply the Natural 
Tanstuffs of Northern India to the production 
of War Leathers. 

By W. a. FaAYMovTif, F.C.S., 

Diredor, Bsocirl Taiiitin Factor;/, Maihar, Central India. 

Sincif flip Ksiifipf {'uinpatiyV rP'Piiii# work wh'i fakpu i»vpr by 
flip liidmti Biiiiititiiis fbwrd, mIipii fltn Tiiiiititi Kxpprt fo fiuvnm- 
Dii'iit WQH (amfptl 111 pollabMiitlp witli flip JMrprtor of thn Kewarch 
Fiiriory, in Miiri-li li)17, h lnrf;p iiiuiiber of unknown, or little known, 
tniiHfuffH, potnitioii in tiin jun|{icH of Northom India, have been 
pxuminpti, both nionn and in conibinafion, in the laboratory and 
by practiriii tunninf; tratH, and ftimiiy the beat rraulta have been 
applied ill ti aniali tunttpry (.Kl hides jier day), where working 
coHtH and iiiiHneial rPHitifa tmve been Hfitdiini. The rpauHs obtained 
up to Moreh IftlH have lately been publisk(‘d in the Dircetor'a First 
Annual Ke|Miri and fhe Bnllefht No. 1 ; “ Indiau TanafiiilH and Their 
Tannage " by W. A, Fraymoufh, F.C.S., and J. A. Pilgrim, L.T.C., 
enpiea of wbieh are obtainablo front thn Secretary, Indian Hunitiona 
Board. 

It will be of interest to relate the progreaaive eaperimenta which 
have led fo the reanlts ao far obtained. 

The except innai tanatuff tanmd had long been uaed in the 
. Houth of India, Madras and Bombay, to turn 

‘ an Indian kip (».«., a wnall cow hidn) and both 

goat and sheep skiitH, into a sitcciai form of leather, lightly-tanned, 
with an elastie grain, of a jiale colour and with groat tenaile 
Btrength. TboHe ieathcra were produced in aniail hand-tanneriea 
in Madras and Bombay, to be exported to the tanneriea in Europe 
and Amerita, where they were finiahed, aometimea by loading with 
more tannin and oils, sometimea by simply filUng the laatdier with 
oils and fats, and moetly by splitting to an even thickneaa, re- 
tanning and finishing with dyes, glazes, etc. This so-caUed “half- 
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tan,” 01 more piopexly tarwad leather, after treatment by the 
currier, produces - a very suitable leather for the uppers of army 
boots, and has been extensively so used during the war. 

The supplies of tamad bark were always insufficient to keep 
np the quantity of this leather required for war purposes. It 
is, however, not to be disguised that wherever and whenever this 
tanstufi, tarwad bark, can be delivered into tannery at under 
Bs. 2 per maund, it will always afEord an almost perfect agent to 
re-produce half-tan leather. But there are many places in India 
where those conditions can never exist. 

The first direction of the experiments undertaken at the Beseatcb 
. hwih * Factory was to find other tanstufis to eke out 
' the available supplies of tarwad by dilution. 
It was established at an darly stage that dlunm Sumac {AnogekoM 
tatifoUa), a powdered leaf-tanstufi, carrying 30 per cent, tannin, 
with a ffistinctive bleaching property, can be used in mixture with 
iarwad up to one-th'rd of the whole with success, and further that 
if the partly exhausted tarwad bark as thrown away from the 
tanneries of the south (containing 8 per cent, tannin), be crushed 
and mixed with dhawa Sumac in equal proportions, a leather like 
■tarwad leather can be produced. Dhawa bark also was used as 
well as other diluents, gothax, aonJa, etc. When Mr. Pilgrim visited 
Madras in September 1917, he described the collection of dhatm 
Sumac and its use in nuxtoxe with tamad bark and further 
research on these lines has been earned out at the Madras Leather 
School. These experiments gave proxnising results, but large-scale 
trials which have been made by a number of Madras tanners have 
BO far proved somewhat disappointing, as the leather has been found 
to lose both in colour and weight. 

Endeavour was then made to find a tanstufE or a combination of 
tanstufis that would produce exactly the same hind of leather as 
iamad leather. The Beseaich Factory has always been guided by 
certain principles. These are: — 

(a) to take those tanstufis, which can be got annually without 

the destruction of ^e tree, unless the bark happens to 
-be a waste product from timber getting and to look 
for those tanstufis which come from widely-distributed 
species; 

(b) to devdop those tanstufis which concentrate eatiily by 

jungle methods'^ to a product that will pack dosdy, 
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Citntaining the iiiaxiiitiun timounf nf tannin, and «o fo 
offer to the tanner a “ cheap unit of t.jnniii’’ ; 

(f) by tanning tCNts to prove that the taiixtHff-i will ]>rodace 
gootl and cheap leather alone or with other tun'-tiiffs, and 
finally to prove the results on the practical hand-tannery 
scale. 

The lirat combination that j'iclded leathern which met with tho 
approval ttf the TVar Office repreaentative wan a tjuarter each of 
the ilhnm Sumac, dkam twig bark, tmiht twig bark, and 
mahmin. Thia mixture and iiiodifkattous thcn‘<*f have been in 
uBe at the Oovcniment Tannery, Allaha)>ad, the htatherK from 
which me now being used by the Government Harness and Saddlery 
yacbay, where they are etirriwl and used for erjuipinent. 

There wem many faults in this early mixture, whieh were grafhi- 
ally eliminated by further exptU'iiiHUits at Maihar, until in ill.irch 
1918, the. inixturfi No. 137 {«) 

• • • * * Af) 

Karunda fcSuiuii^ [Carimt ^inarum) 30 

Hiiniae • • • • • i*0 

jn'oduced fine leathers, similar in c«donr and sfrength fo tmmK 
bnt without the ojkuj }Kirous w^etion tluit. tunnid leather show.s. 
The time taken fo tun with this mixture was hutger than with 
tnmad. A small hand-tannery at Kampti, Ccnlnd Pntvinecs, witii 
only an intelligent chmmf and an uppnmtice from Maihar, haa 
succeeded in producing excellent leuthcrM by the use of this coiubinii- 
tion of tanatufls. 

Work won then (Erected to find a tanstnff to reproduce 
a special proptfrty of turmd Iiark, namely, its power to remove 
lime and to cause plumping ** of the hide, wliich may be described 
us self-bating.'’ Kventtially, by the use of (f^har fruit {Siyz^hm 
crushed and mixed as a mucilage and applied in a system 
of pits, wliere the hides are suspended during H days, a successful 
iVKult was obtained and a saving of threg weeks effected in the time 
of suhse<|uent tanning in mixture Ko. 137 (a). 

This treatment, r/a, suspension in gotAar mucilage and tanning to 
a finish in {tack with amh-katttHda-dJmm, offora to many tanneries 
in Northern India a cheap means of producing excellent crust 
leather. The tamad leather tanitcr, who has known nothing but 
tarmd, may not be so successful with this owing to the difference 

M 2 
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in his methods, bat the substitute (miztuie No. 137 (a), is so near 
to tarwad in its efiects, that if only one-fifth of tarwad is used 
with foui-fifths of the above tanstufis, the tarwad tanner can pro- 
duce ezoellent leather by his own methods. In all, some fifteen 
rail-wagon loads of this mixture have been so used by tarwad 
tanneries. 

The Maihar tannery turned out some 2,000 hides during the 
early part of 1918, all tanned as described ; meanwhile, experiments 
were continued with the object of imitating tarwad even more 
closely. In jamrasi twig ' bark {Eleaodendron ghucutn) .was found 
a bark that contains a taimin which dissolves to a thin pale liquor 
and which has great penetrative power, tike the liquor of tarwad, 
jamrasi liquor penetrates tbe hide in a diffused manner producing 
an open porous section. Jamrasi, however, is relatively low in 
tannin, and so in order to increase the strength of the tanstuff 
applied to the hide, experiment was made with mixtuia No. 172 — 

per cent. 


Jamrasi 65 

KaMa 26 

Karmda SO 


always with a preliminary treatment in ^nQiar mucilage. A large 
number of hides have now undergone this tieatnoent at Maihar 
with uniformly good results. The time of tanning is under one 
month for an average kip. The leather is almost exaetty like 
tarwad leather in every way, with an elastic grain and open and 
porous in section. The results obtained with jamrasi at Maihar 
are, however, still unconfirmed by the parallerexperimcnts in progress 
at the Government tanneiy at Bombay, and a final judgment on 
this tanstuff cannot yet be pronounced. 

Farther, a large number of these leathers have been re-tanned 
with kahm bark (Terminalia Arjuna) and earned, to produce 
excellent leather. This hahm bark is probably the most valuable 
sinj^e tanstuff which has been tested on a large scale so far at 
Maihar. The writer has ‘devised a special cutter with whieh the 
bark of the tree is being taken at two-yearly intervals without the 
destruction of the tree. The Esociet Company has collected and sold 
in all 116,000 maunds of this bark, which is now in use in seven 
tanneries. The tannin of this bark reaches the tanner at just one 
half the cost of the tannin in other tanstuffs previously used. 
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It haa been found that the tannin of this baxk can be applied to 
produce (a) light porous half-tan leather, (6) the heaviest fully- 
loaded leather, (c) to re-tan lightly half-tan leathers. Its action 
is estremely similar to the descriptions of the action of Ehiropean 
oak bark, and the chemical reactions are similar in both oases. 
Ktthm should, it is expected, afford a fine extract of tannin, especi- 
ally in admixture vrith Urnea Sumac, with the ^ latter’s wonderful 
bleaching effect. 

A long series of experiments to find “ the seat of tannin ” in 
many common efpeoies of the scrub jungles has resulted in the 
discovery that in many eases the largest amount of tannin, and that 
of a pale colour, is to be found in the bark of the top of the branches, 
thus allowing of the pollarding of the species that will stand such 
treatment. This may be named “ trrig-bark,” and the best of these 
are aonla twig bark with 24 per cent, tannin, and jamrasi twig 
bark with 12 per cent, and its exceptional non-tan. It is not 
always the case that the richest and best bark is that from the 
branches. On the contrary, icAua bark is best taken from the 
bole of the tree, also habid bark, and the barks of many oaks axe 
richer when they are taken firom low down in big trees. In many 
cases, the richest tannin is to be found in the leaves. 

Attempts are now being made to overcome certain physical 
diificulties in the collection of tJmeai bark {"Woodjordia flwibunda), 
which is richest (27 per cent.) at the base of the tree. This tanstuff 
prnmisos vrell, but the practicability of the present methods of 
collection is still uncertain. It cannot be too clearly repeated that 
it taken much time and involves -much expenditure to find the proj^r 
practical method of extracting a tanstuff from the jungle. Special 
methods of application have been worked oat for several tutstulb, 
which have been partionlarly successful with go&ar. Full details 
of these and other work will be found by reference to Bulletin 
No. 1, 1918. 

The Hcsearch Factory has devoted much attention to the pro- 
blem of profitable treatment in India of the 
TmiilnK of **4 «bI " low-grade, badly-cured ” dead ” hides, which 
*'*^*** were, prior to the war, exj^rted in large 

tpiantities to Germany, Austria and Italy, where in spite of the 
wretched raw material, fhirly good leathers were produced and 
largo profits earned. During the last four years, great effdrts have 
been made to induce the cKcmare of the States which axe interested 
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in the Esociet Company, to flay and cure properly the hides of 
cattle that have died a natural death, andi these efforts are beginning 
to shew result. Out of 2,000 hides per month, not more than D or 
6 used to appear as unspoilt hides. There are now 300 hides each 
month, which the Esociet Company receives, which would be classi- 
fied as second-class “ slaughtered ” hides in Calcutta. In addition 
to the six States where this good work is going on, five other Durbars 
have sent ehamars to Maihar to learn how to deal with hides in a 
proper manner. The full results from these efforts cannot, howe^'er, 
be expected for many years to come. The principles applied are to 
prohibit export and then to offer very high prices for good hides 
and very low prices for spoilt hides. 

In addition to the experiments conducted in the manufacture of 
‘ crust ’ leather, the Research Factory is engaged in training, local 
men to shave, re-tan and dye and finish the better parts of the “ dead ” 
bide to finished leather. It is hoped to go further and produce 
semi-chrome finished leathers. As no skilled workmen have bi'en 
imported, progress is slow in this direction. Besides this work, the 
Research Factory is about to experiment with a new tannin extrac- 
tion process, which, having been proved successful on the 5-cwt. 
scale, is about to be tried in a new plant on the 2-ton scale, which 
will be large enough to allow of the study of the financial asiicct of 
the process. A more intensive and highly technical method of 
vegetable tanning is also being studied, for, though the simple and 
cheap treatment of Indian hides to ‘crust’ leather will always be of 
importance, it is certain that India will adopt more and more the 
intensive scientific methods of tanning in vogue in other countries, if 
she is to compete successfully in the world’s markets. 

The Indian Munitions Board extends an invitation to all those 
interested in tanning and tanstuffs and tannin extracts to visit the 
Research Factory at Maihar, where they will be shown the tanstuffs 
in use and the leathers in process of manufacture. The Diiector, 
Esodet Tannin Research Factory, Maihar, East Indian Railway,, 
will be glad to answer any enquiries on the above subjects. 
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The Future of Tannin Extract in India. 

By J. A. Pilgrim, L.T.C., 

Tannin Expert to the Government of India. 

The writer wa« brought out to India primarily for the i>urpf»sp 
of preparing solid tnimin extracts, nioiv particnlurl}* from tlie 
tnangrovcH of Burma. His diversiou to Muihar has, however, reaulted 
ill his becoming closely aerjuainted with u large number of Indian 
tuihstulTs, and a study of tliesc undertakeii in eolluboratinn with 
Air! Prayinouth under all «>rtK of aHpc>ct.s and conditions indicates 
that there are. ijuite a number of very useful taustuffs in India, which 
would nevcrtbclcHH be iiighly uimuitable lor extract niunufacture. 
On the other hand, there are caaeti where an extract might pro* 
fitably be made from a natural material not suitable for a direct 
application to the hide. 

One of the principal reasons for a tanstufT being unsuitable 
for extract manufaettirn is tliat, so often, in spite of its greater 
bulk, it pays better and costs less to use it as a raw material. As 
an instance of this, though it docs not refer to a tanstuff which 
hud l«M*n grown in India, Messrs. Cooiier Allen & Co., Ltd., of 
C'uwiipore, found tliat it cost them less per unit of tannin to import 
wattle bark from iSouth Africa than to purchase extract made 
where this particular bark was grown. 

ft is well known that in Bunipe, liquor tanning finds the greatest 
favour ; hut in India by far the lurgest number of hides at present 
tanned are. eonverteii into leather in direct contact with the tanstuff, 
and tills esp(‘riuiiy applies to the ciust. leathern tanned for the British 
^*ar Ofliee, most of which have hitherto bmi tiinucd with Vumia 
miriiuUilii, the 'uvnrtm' or * Imvad* of Madras and Bombay. 
Theie are not wanting, those who believe that an extract-liquor 
Iirepiired by leuehitig taiwid and concentiating the liquor with the 
aid of heat and vaiuum would nut give anything like as good 
a lesult as yielded by the twig bark itself; and this opinion might 
extend to many other Indian tanstuffs. India » bles^ with an 
abundance of them of almost every type, and most districts of 



178 Indian Munitions Board EaMbook. 

India have theix local tanstufEa available, capable of yielding good 
results. It would be premature, however, to guarantee the results 
of these tanstufEs, if employed in the form of a solidified extract. 
By this I do not wish, without proof, to assert definitely that such an 
extract would not be usefuL Such work is about to be tried in 
conjunction with Mr. Fraymouth’s new agitator extraction plant, 
connected to the Government tannin solidification plant, and must 
greatly enrich our knowledge as to the suitability or otherwise of 
various extracts. Our plan will be to work through a list of the 
most promising tanstufEs on as nearly as posable a commercial 
scale, so as to obtain the most valuable data posable. 

In the meantime, I can only lay down the following general 
principles : — 

(1) If a raw tanning material is very rich in tannin, say, 60 per 

cent, or thereabouts, it will probably not pay to converts'^ 
it into solid extract. 

(2) The leaching and concentration of liquors almost invariably 

results in a certain amount of oxidation of the tanstufi 
in spite of the use of vacuum in concentrating. Thus 
a 50 per cent, tanstufi containing 25 per cent, non- 
tannins should, when concentrated down to a solid 
extract containii^ 19 per cent, of moisture, analyse at 
54 per cent, of tannin, and 27 per cent, soluble non- 
tannins. But it is quite possible that the extra 4 per 
cent, tannin gained in the extraction would be lost 
owing to oxidation into “insolubles” and other causes. 
The principal gain would be that instead of having a 
la^e proportion of vegetable m'atter as insolubles, the 
third constituent could only be water — ^with perhaps a 
smcAl quantity of suspended insolubles in the cold solu- 
tion. But the increased concentration would be such 
as to afEeot rulway or steamer freight very little. 
Some 50 per cent. tanstuSs such as mycabolams or 
did dxdt both of them crushed without see^, will pock 
very dosdy, into small compass and I could not recom- 
mend the manufacture' of extracts in such oases, except 
when the presence of inuolubb particles was objectionable, 
as, e.g., in the appliesriion of the tannins to textile fibres. 

(8) On the other hand, presuming a tanstufE to -contain, say, ' 
20 per cent, tannin to 4 per cent, non-tannins, such an 
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exirnrt theoretically, 3*icld tannin 66'7 per cent, 

ami nrm-tnnnins 13’:i j>er cent., with 20 per cent, mois- 
ture ; or 70'S per cent, tannin anrt 11 "2 per rent, non- 
tannins with l.T per cent, moisttne. Tlie probability 
is that the actual percentage of tannin in the .sr>ii«l extract 
w'Quhl ho between 00 ami 6^ per cent, and this amount 
from a 20 jx*!' rent. tuiiKtnif would indieate that the. 
inanufactiire of extract from the raw material should be 
very seriouHly considered, and studied with a view to 
itscertaining the sort of leather 3'ielded botlr by the raw 
material and extract respcctivelj’. Generalising from the 
above (an nnalt'sis of Itnprn jmrriflorn bark actually 
had siteli tigure.*. of aiiuh'sis, an<l j'ieided a solid extract 
with (]()'.') per cent, tannin in a .srital! ]>re!iniinary solidift- 
caticai test roiidueteil some time ago without the advan- 
ttigea of the new plant), 1 would say that only when 
the ratio, w than unity (1), the qucaiion 

of the pomibility of extract manufacttire begins to com^ 
into rnntemplatloa, and the higher the proportion of 
tannin the morn i.s tiiis the e^tsc, whie.h brings me to my 
fourth ]>rmcipte. 

There are eertaiii tanistufl'^, w<«»dH, nte., containing a very 
-mail ]iroportion of tuiiuin und a still nmch smaller 
proportion of non-tniinin, e.//., ouk wood, the worn! of 
XijU» thdtthrijfomin, etc. With a content i»f about 6 
per eeiit. tannin, this latter material could nut Im reganled 
as a dire-et lunstufT, but, given adequate leaching facilities, 
tlaoe is no reasmi why it, with a low percentage of non- 
tannin, shouki no eome in, from an extract point of 
view. On the other hand, tlicie are taiKstuffs such as 
katunfa leaves w.th, say, 10 to 12 per casiit. tannin, and 
23 to 20 per cent, soluble non-tannins. A 10 per cent. 
tanstniT having a jieculiarly valuable action on leather 
owing to its Mondannins mM Come into consideration 
for direct application in the tannery. But th* theo- 
retical strength of an extract made from this, con- 
centrated to 20 per c«'nt. moisture, would only be approxi- 
mately 23 |HM- cent, tannin, and 07 per cent. Hoiuble 
non-tannins : and, in my experience, no commercial firm 
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cares to look at a solid extract with lesj than 50 per cent, 
tannin, unless in quite exceptional cases. 

(5) Such an exceptional case where an extract with less than 
50 per cent, tannin migk find favour, 's where this is 
manufactured from cheap low-grade material at a mini- 
mum cost, the manufacture resulting in the leaving 
behind of objectionable characteristics of this cheap raw 
material. An instance of this sort has been the successful 
manufacture here, on an experimental scale, of a good> 
coloured solid myiabolam extract containing upwards of 
38 per cent, tannin from a practically valueless refuse 
of myrabolam ‘kemals,* dust obtained in crushing, and 
spoiled ‘nuts,’ one-third of each. 

A tannin extract low in tannins might also come into demand, 
on account of valuable properties as regards the action of its nou- 
tannins on the pelt. Then there is the case of the various oak 
extracts on the market, which, though not particularly high in tannin, 
have nevertheless a very special weight giving properly — pi-obably 
due in part to the non-tannins, though the main factor here would 
appear to be the power of the tannins to deposit “ bloom " within 
the pelt. In several of the Himalayan oaks, the tannin is but 
little in excess of the non-tannins, but the well-known properties- 
of European oak bark — on the average less rich in tannin than, 
the Indian barks 1 have tested — would fully justify experiments in 
extraction of these barks. The same applies in even a greater 
degree to the various oak woods, extracts of which are so largely 
used in Europe at the present time. 

Speaking quite generally, extracts are costly to manufacture 
and do not give as good a colour as raw tanstufifs, hot leaching, 
as a rule, giving worse colours than cold. I expect thah our expetr- 
ments wQl Aow us that such colours as are developed during con- 
centration may be modified by the jadicious admixture of other 
materials in the leach, — a course to be greatly preferred to chemicul 
treatment. But where long-distance carriage is involved, and the 
extract represents a proportionately great concentration of' tannin 
as compared with that in the raw material, my present opinion is 
that thero— and perhaps there alone— natmal extracts will hokl their 
own in the generality of Indian tanneries, though there may, of 
course, be special cases, as e.g., in the rapid dramming (loading) of 
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hidcfj, where the extracts may be turned to good account in a tannery 
otherwise depending on raw tanstnfts. 

From purely theoretical deductions based on the analysis figures 
quoted below, the following tanstoifs would seem to recommend 
themselves for experiment in extract manuhictare 

Tadlb. — Tnwtluffs likely to he suitaUe far extract manufacture. 


Tanxtnfr. 


Miacellnnium > 

(Mulaliar iriiiiwMMj) 

Vmnlutdm myrhmfimt bnrk , 

Knkm (H5 jior (15 |if*r 

ittixiure. 

Kifhm {Tmnititdin linrk « , ^ 

Uamvji hmUtUiH (Intlluu (/miiiiKni), rmit burk f 
HhuH mmm tt m (a Suinaf Hbriih), fmrk « « 

WaiUva 

Amrh timu t * « ^ Iwirk 

Ai*ni’in ffutfhatru bnrk • « • • • 

t'uwpn fjfttmtht 

Ctrifip>i tturharfftiiiitin • . « • • 

Vrrwifft vtuttittlhnftn • • . • * 

iiraejh rtt mrif^ph^lhidta . « • * 

IlfrrtffmfuftirA{Hvmin) « * • • 

Ccrlttiii ttiikH iiml dtoninuU of the HimukyM 
fmrtirulnrly recommend themMlvet* for 

inMUni’it 

t 

Qut;rfUH ittrn/m, iiintiirn fuirk . . • • 
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The actual percentage of tannin in an extract always &lls short 
of the theoretical maximum. This is due to changes which take 
place duxiag extraction and concentration, and the extent to which 
these changes occur is obTuously one of the factors determining 
'Whether a raw tanstuS should he converted into extract or not. 
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The Supply of Timber and Bamboos. 

By B. M. WiLUAUsoy, I.F.S., 

ControBer {Timber Supplies), /ndtan Munitions Board. 

The supply of timber and bamboos, but not of railway sleepers or 
firewood, to meet militar}' requirements during; the war in India 
itself and the various theatres of o(K!ratiniis in the Bust, aud in 
Macedonia, has been the duty of the Tiuiber Supply Braiieh of the 
Indian Munitions Board since its creation in April i917. In certain 
cases, (dvil departments of Government and railway admin istra* 
tions have also been supplied with such materials. 

The principles followed have been those defined in the introductory 
chapters of this handbook, vts., the utilisation as ht as possible 
of the products of the forests of India aud the avoidance of 
unnecessary infiation of prices due to competitive buying by various 
military and civil de{>artmcutH of Government. This has been achieved 
by arranging for additional outturn from the forests, rather than buying 
existing supplies in the market which, owing to the restriction of 
shipping and railway facilities, have been to some extent curtailed. 

The statement on the n«t page summarises the operations 
Of the Timber Branch of the Indian Munitions 

openfimofthoTliiA«r Board from its b^anisation in April 1917 to 
Supply Bnncb. December 1918. In order to 

enable indents to bo met without undue delay {the extraction of 
timber from the forests being possible as a rule only during certain 
months of tiie year) and to season the timber before despatch ae 
far as time allowed, the Board established large depdts in 
Bombay, Hangoon and Karachi. These have had to bo fed con- 
stantly by fresh supplies as they were depleted ^y issues, and 
the total balance of stock in hand in these three depdts at the 
end of December 1918 was 61,293 tons, utr., 28,376 tons (inolading 
137,374 bamboos) in Bombay, 14,794 tons in Bangoon and 8,123 
tons in KarachL The various classes of material supplied comprised 
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TABLa.— Nummary of the operations of the Timber Branch. 


Destination. 

Indents 

received. 

^Amount 
shipped or 
despatched. 

Balance to 
bo supplied. 

Overseas— 

(Tons of 

60 C. ft.) 

(Tons of 
60C.ft ) 

(Tons of 50 
C. ft.) 

Egypt 

60,488 

58,455 

2,033 

Mesopotamia . • • . • « 

133,830 

127,4i>0 

8,374 

Salonika • • • . • 

16,647 

15,647 

m 

Others (Adenp East Africa, Persian Gulf 
Ports, eto.) 

10,308 

5,332 

4,076 

Total (Overseas) 

223,273 

200,800 

16,383 

Iebia ■■••••• 

61,501 

*34,708 

26,793 

GRAND TOTAL • 

283,774 

241,598 

42,175 

timber for structural work, e.y., tl 

lie construction of bri 

dges; pieiS) 


wharves, buildings and temporary huts and lines, telegraph poles 
and wood of suitable species for boat building and repairs, air>craft 
and rifle stocks, and bamboos for river-training works, tent poles, 
lance staves and mosquito poles. 

The supply of timber to military forces in Eastern spheres of 
operations was carried out prior to the crea- 
tion of the Indian Munitions Board by the 
Military Works Services, about 100,000 tons 
of timber being supplied, of which roughly 06 per cent, was of foreign 
. origin. Oh the transfer of this task to the Indian Munitions' Boards 
the general policy was adopted of meeting requirements as far as 
possible with in^enous rather than imported foreign timber, with 
a view to economy and the reduction to a minimum of the demands 
. on shipping. At least 96 per cent, of the timber purchased by the 
Board was grown in India or Burma. This course secured indirectly 
the further advantages of stimulating the economic exploitation ol 
the forests of India and Burma, of bringing to notice many species 


Supply of Indian 
stead of foreign tit 

















The Supply of Tiniber and Batnboos. 


185 


of timber hitberto little Imovrn, and- of securing for this country tbe 
profits arising from the sale and handling of the material. Further, 
as by far the greater part of the forests here are the property of 
fHovemment, this policy benefited to some extent the public revenue 
of the country, 't^hile on the other hand the cost of supply was kept 
low in spite of the largely increased consumption and the imprece- 
dented volume exported. In carrying out this policy the Indian 
Munitions Board has received the cordial assistance of the Forest 
Department, without whose energetic co'Operation it would have 
been impossible to meet from this coimtry the heavy and sudden 


demands made upon it. 

Thanks to the wise and far-seeing policy adopted by the Govern-' 
... „ . ment of India more than fifty years ago, in 

stoppmg the unrestricted exploitation of the 
State forests and their ruthless and wasteful destruction by the 


jungle tribes and the neighbouring population, the resources of 
India and Burma in timber and bamboos at the outbreak of the wodd 


war, now happily ended, were far more than ample to meet the 
demands made on them. In this respect India can congratulate 
itself on its favourable position as compared with Great Britain, 
where the greatest anxiety prevailed during the war as to the suffi- 
ciency of its timber resources and the possibility of importing suffi- 
cient to meet the enormous demands for pit-props for the coalfidds, 
building timber for military and munitions work, etc. 


' On the other hand, the care devoted by the Forest Department to 
. the tending and improvement of the forests 
during the past half century, necessary and 
devdopnent of Indian indeed^sential as it was to the improvement 
foretfs. forests, most of which had formerly 

suffered much from neglect, fire, over-grarang and 'overcutting, 
has indirectly made it more difficult to supply at very short notice 
very large quantities of the beams, sleepers, scantlings and planks 
required by the military authorities during the war. In the first 
place, the efforts of the Forest Department and its officers have been 
devoted rather to protection, and to gaining the necessary know- 
le^e of the habits and requirements of the trees composing the 
forests, in order to ^ure successful reproduction, and developmrat, 
to the exploitation of the produce. Secondly, the restriction 
■of fellings in tibe forests has delayed the construction of the necessary 
tramways, rope-ways and other means of extraction and the eteo- 
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iion of sawmills for tiie conversion, whether bj Gk>veminent or 
private agency, of the raw timber to the planks and scantlings 
required by the consumer. The development of the economic 
resources of the Government forests has not yet received the atten* 
tion which it deserves and which it will certainly receive in the very 
near future. As regards sawing &cilities, Burma with its enormous 
forest resources is &r ahead of India proper, possessing more saw- 
mills than the whole of the rest of India. Unfortunately, the need 
for the strictest economy in shipping has prevented full advantege 
being taken of the resources of Burma, both in timber and sawing 
facilities, but that province has supplied about 80,000 tons or 28 
per cent, of the timber needed by the Board. The war and scarcity 
of shipping has afEected very seriously the teak trade of Burma, 
private exports having fallen from 48,528 tons in 1913-14 to 14,559 
tons in 1917-18, The demand for timber (but chiefly of species 
other than teak) for military requirements was, however, of the 
greatest help to the timber trade in the province, when supplies 
began to be drawn from this source, as it gave profitable employment 
to all the existing mills, many of which had previously suspended 
work owing to the stagnation of the market. 

It may be mentioned that the great majority of the timber 
supplied by the Board has been in the fi>rm of sawn beams, planks 
and scantlings and that the conversion of these lias presented great 
difficulty (elsewhere than in Burma) owing to the limited number 
of sawmills existing in the west and north of India and the impossibi- 
lity of importing additional plant. The expansion of the sawing 
faciliti^ in India proper has been much hampered by the extreme 
difliculty of obtaining machinery and machine saws from abroad. It is 
stated that the price of machine saws has increased hero tenfold 
during the last four years, and even at these extraordinary prices 
the supply has been the cause of great anxiety to millowners. In 
spite of this fact, a few additional mills have sprang up in Bombay, 
while the capacity of some others has been largely increased. A 
firm owning a mill at Jhclnm in the Punjab and employed largely by 
the Board has more than doubled its capacity, while the Forest 
Department in the United Provmces is constructing a large new 
sawmill at Bareilly. These developments, however, have been almost 
entirely mere transfers of existing plant from places where they wore 
not workmg remuneratively to othms where the demand fox them 
was keen, consequent largely on the purchases of the Indian Muni- 



The Supply of Timber and Bamboos. 


187 


tioiiB BoaM and the general reatrictious of imports of ready cut 
planking and scantling from Europe. They may, hovrover, be 
welcomed on that very account as tending to the fuller utilisation of 
Indian resources and the restriction of dependence on foreign sup}tlie8. 
Such developments are extremely desirable, not from any sentimental 
point of view but because the supplies from Europe, chiefly the 
Baltic ports, are likely to be very much curtailed during the next 
few yeara owing to the exceptional demands in Europe itself for 
the rebuilding of devastated tracts in Belgium and France and the 
making up of arrears of bmlding operations in Great Britain and 
elsewhere. 

The general backwardness in the past in the commercial develop* 
nient of the resources of the forests of India has had two unfortunate 
indirect results, viz., 

(1) that measures have never been taken till recently to diS'* 

cover the best methods of seasoning Indian timbers 
other than teak or (where appropriate methods were 
known) to apply these on a large scale; 

(2) that the value and properties of timber of most of the 

siiccieH found in commercial quantities in India liavo not 
become known to consumers generally, this being the case 
also with the majority of the military ofliicers whoso 
demands the Board has had to meet. 

The result of the combined operation of those two causes has 
been » general iweferenee for the imported article and the uneeo* 
nomic use, ee well as the um ia an uuMeoned oonditioa, of the Bidien 
timbors. 

As regards the proper seesoning of Indian timbers a noteblo 
advance bas recently been made by the publication 
^ Mssouliv of pojfegj. Seeeaxch Institute of tiie reeolte 

of careful experiments, which have been In 
progress for five years. The best method of natural eeasoning 
for one species is not necessarily the best for another, nor is the best 
method in one province always the best in another with a widely 
different climate. With some species, girdling the standi!^ trees 
one to three years before felling is found to give the best xeeulte ; 
with others, eereful storage in the log for six months to two years 
b<dore eonverrion ; srith others, storey after conversion proves most 
suitable. The timber of some can only be seasoned eetieieetotUy 
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after tempoiaiy immersion in water, preferably running water, for 
weeks. Thus a great variety of treatment is demanded with various 
species and the best treatment for timber of the vast majority of 
the species available has yet to be determined espeximentally. 

Hitherto very little has been done to ascertain whether Indian 
timbers can be seasoned artifioially with success. Such methods 
are very extensively employed in Europe and America, but chiefly 
with timber which has already been partially air seasoned. It is 
by no means certain that the types of artificial seasoning plant in 
use in Europe and America will prove suitable in India, and here 
again it is impossible to generalise in a country with such varied 
climates and such extremes of temperature and of humidity or 
drought. Experiments are, however, to be made at a very early 
date by the Forest Department, and would have been carried out 
ere this but for the difficulty of importing the plant. The merit 
of these artificial methods of timber seasoning is the saving of time 
and consequently of capital outlay. It reduces considerably the 
stock of timber which it is necessary to keep and the land and 
buildings required for storage. But unless and until such artificial 
methods are evolved for rapid seasoning, the only course open is to 
keep timber under proper conditions generally for three years before 
use, or, in the case of certain species, to girdle the standing trees one 
to three years before Mling them. 

Except as regards the girdling of teak before felling, which has 
been gjustomary in .Burma for many years past, though introduced 
there primarily to render the logs Ughter and easier to extract by 
water, measures have very rarely been taken in India to seasrni 
timber on a large scale before placing it on the market. Consequently 
the Indian Munitions Board has found it almost impossible to 
obtain and supply large quantities of well>seasoned timber of 
species other than teak, thou^ the deodar, pine aitd fir timber 
supplied from the Himalayas has been fairly seasoned owing 
to the period which dlapses between felling and delivery in the plains 
markets and the acceleration of tho seasoning process as a whole, 
due to submertion in water during floating operations. With species 
which are very liable to attack by white ants or other insects, or 
to decay by the. attack of fungi during the rains, timber merchants 
are naturally averse from risking loss by prolonged storage; 
but these risks are not very serious if proper precautions are 
taken. 
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Fortunately by far the greater part of the demands on the Indian 
Munitions Board for timber, other than in the 
railway sleepers, did not demand great 
durability or immunity to insect attack or 
decay (fungoid attack), Though seasoned or dry timber is far less 
liable to destruction by insects and fungi than green or unseasoned 
timber, there are of course very few species, of which teak, 
deodar and sal are the most conspicuous, the timber of which is 
naturally very durable when exposed to such attacks in exposed 
situations, especially on or near the surface of the ground. 

In Mesopotamia, white ants are not prevalent except in the 
slightly elevated ground, e.g., village sites, which escape aimual 
flooding, and in addition the main demand for timber for building 
purposes has been for structures of a temporary nature, or for 
wharves and bridges, for which durability under water was the main 
requisite. This point is mentioned to draw attention to another 
and extaremely important development which is yet awaited for the 
economic utilisation of Indian thnbers. Kumerons eseperiments have 
been made in recent years to discover the method of treating Indian 
timbers antisoptically, which may be economically the best in this 
country. The results are published by the Forest Research Institute 
in Forest Records, Volume III, Part II and Volume VI, Part IV. 
It is to be hoped that in the near future a great advance will take 
place in this direction with a view chiefly to enabling India to meet 
its own requirements in railway sleepers and for building and other 
purposes, where timber has to be used under trying conditions. 

It may be noted that some of the indents received from military 
^ ^ forces and Superintendents of Ordnance fac- 

on the tones have asked for timber m much larger 

Monitions Board for tbn* (dzes than was actually necessary and of species 
of greater value than actually required. These 
faults are common in countries, whore timber is abundant and cheap 
and before the technical properties of the timber of various spmes 
available and their real commercial value, are fully known. With 
increased demand through the development of industries using 
wood such wasteful habits have to be abandoned. Timber of a 
species demanded for a special purpose acquires high value and other 
consumers have to be satisfled with wood obtainable at less cost. 
Similarly manu&oturors not actdlally requiring timber in excep* 
tionally large sises learn to use the smaller pieces. 

n2 
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Extreme difficulty has been experienced in famishing supplies 
from Indian souices of timber of the super- 
rcra m er. quality and special conditions required by 

the technical advisers of the Boyal Air Force. The species generally 
used in Europe and America are silver spruce, ash and walnut, 
and the specifications received are based on designs of machines 
constructed of such timber and on their average physical and mecha- 
nical properties. The Board was asked to discover and to supply 
timber of at least similar character as to weight, strength and dasri- 
city, and the prdinainaiy search has not yet been concluded. 


Attention was naturally first devoted to the Himalayan species 
of the families named, but the result was very disappointing. The 
quantity of timber of these spedes available free of knots, resin 
galls and other defects, absolutely strai^t-grained and of the desired 
texture, was found to be so small as not to be worth attempting 
to coUeot, especially in view of the practical impossibility, with 
existing means of extraction and exploitation, of supplying logs 
of the length demanded or of converting the timber satisfactorily 
in the forests. The very steep slopes on which trees of these species 
grow in the Himalayas, often to enormous size, prevent the forma- 
tion of dense forests. Consequently the lower branches are not killed 
ofl when the trees are young and the timber of old and apparently 
dean boles is found after converdon to oemtain numerous small 


knots. The search for suitable timber has therefore been directed 


more recently to the tropical forests of India and Burma and thus 
to spedes of altogether difierent families to those named. Here 
fresh difficulties were experienced, especially in findmg a suitable 
substitute fox spruce, the wood required in by far the largest quan- 
tity. Most serviceable tropical timbers are of much greater specific 
gravity than those of the spruce family. A great number 
are also more or less cross-grained, the fibres in many oases 
ascending, in adjacent but ^sdy intetlocked layers, in alter- 
nately li^t and left handed spirals, and not in straight parallel 
lines. Further most tropical forests are composed of a very great 
variety of spedes, and certain species, though yielding wood of 
suitable character and quality, could not be considered owing to 
thdr not offering timber in the required quantity. In addition, the 
information to hand as to the technical properties of the timber of 
the various species consideted was altogether inadequate as a guide. 
In &ot much research was needed, and this was delayed by .inabtl- 
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ity to piocuxe at ouce specimens of wood of each species of the neces- 
sary quality in thoroughly seasoned condition. However, arrange- 
ments have been made for the test, on the esact lines required, of tim- 
ber of about fifty difierent species, those of twenty-five of these 
species having now been effected. The earliest tests were made at 
the Engineering College, Sibpur, but later tests were carried out at the 
Forest Besearch Institute, Dehra Dun, where a superior testing machine 
was available. It was subsequently arranged to have duplicate and 
corroborative tests made at the Indian Institute of Science, Bangalore. 
The assistance afforded by these institutions, and especially that 
given by Mr. R. S, Pearson, I.F.S., F.L.S., Forest Economist, was 
invaluable. 

Tests of small specimens on a testing machine, though most 
valuable, cannot be accepted as a final indication of the probable 
behaviour of a timber when used in an aeroplane. Those 
timbers which give the most promising results on the testing machine 
must subsequently bo tried and reported on by the aircraft' manu- 
facturers. it is obvious therefore that son\e time must elapse 
before a list of approved Indian timbers for aircraft construction 
«an be drawn up. The investigations so far have shown that the 
most likely sourees of supply are virgin evergreen forests, in which 
many of the predominant species grow to an immense siiso with 
long clean boles of a htmdred feet in length or more without a branch. 
In fact, aircraft construction, almost the most modern of all industries. 


is likely to find its main sources of raw material in some of the least 
developed parts of tlio world. 

Arrangements have becti made for the siqqdy of walnut half- 


limber for rifle ifoeki. 


wrought rifie stocks to the Orditance Depart- 
meut, and both the Kashmir Btate and the 


Forest Department in Hazara division, North-West Frontier Pro- 


vince havo recently erected plant for steam-seasoniiig the wood, the 
treatnrent specially recommended and employed in Europe and 
America in this connection. 


The specifications for timber lor riiie stocks are extremely 
exacting. Walnut tinibcr of the requisite quality is unfortunately 
increasingly scarce, and no Indian timber has yet boon proved 
a fully satisfactory substitute. Further oxpcriiuents arc, however, 
iii progress in the proper mtHsouing of timber of tim two species 
which appear best adapted for such use, viz,, UumiruAia hinbutt 
and pterocarjm rmmt.jnum. In the case of the latter, a difficulty 
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hitherto esperieuced has been the removal of a persistent yellow 
dye, as wdl as the effective seasoning of the timber, but experiments 
recently made by the Forest Besearch Institute with the latter 
object have proved that immersion in water, preferably running 
water, for a period of about 6 weeks in the form of planks, sawn 
soon aftor felling the trees, followed by careful air seasoning, 
is not only the best method of naturally seasoning this wood but 
removes almost the whole of the dye. 

The supply of bamboos for river-training works in Mesopotamia, 

,«■' for tent poles, lance staves, ambulance stret- 

chers and mosqmto>net poles has occasioned 
considerable difficulty, generally owing to previous ignorance as 
to the localities in which such bamboos were to be obtained and 
to' the lack of any previous organisation of supplies. The supply 
in large numbers of bamboos of the required thickness of shell, 
diameter, length and straightness for each class of work, more or 
less free from blemishes or surface injury has required prolonged 
enquiry. These specifications, especially in the case of bamboos 
for lance staves and tent poles, are so exacting that, in order to 
conceal blemishes and imperfectionB, dealers have been driven to 
adopt ' numerous tricks which it requires an expert to detect. 
Experience has shown also the necessity for the preservative 
treatment of bamboos immediately after collection, as without 
such treatment th^ are soon ruined by insects. Immersioji^ia 
crude oil for a short time is found to afford reasonable protection for 
at last a year or two, as described in Forest Besearch Institute 
Pamphlet No. 15 (Forest Zoology Series No. 2). The organisation 
of supplies and the introducrion of preservative or antiseptic treat* 
ment on a wide scale appears to merit early attention. 

A popular up-to-date account of the forest resources of India 
^ , and the working of the State forests is given 

in a recent Qovemmant publication by Mr. 
B. S, Troup, Assistant Inspector-General of Forests, entitled The 
Work of the Forest Department in India.'* More technidal and 
detailed information is available m the publications' of the Forest 
Itesearoh Institute, Dehra Dun. 
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Textile Supplies. 

By a. H. Silver, C.I.S., 

Controller, Textile Supplies. 

A special bi'anch to deal witb the supplies of textiles, ptimaiil^ 
for army requirements, vras inaugurated by the Indian Munitions 
Board in June, 1917. In its earlier stages, the branch took over 
the supplies of all the textile and allied requirements formerly dealt 
with by the Army Clothing Department, Ordnance Department and 
Supply and Transport Department, and at later stages, as the 
work developed, specialised classes of goods were transferred to 
appropriate branches. Thus, the provision of all jute textile require- 
ments became sufficiently large to warrant the establishment of a 
special branch, while later it was found desirable to administer the 
actual manufacture and provision of made-up clothing from a special 
Clothing Branch, thus leaving to the Textiles Branch the main 
duty of purchase and supply to the manufacturing, departments. 
Th only item, other than pure textiles, now handled in the Textiles 
Branch is that of army boots, the purchase of which does not fall 
within the province of any other specialised branch. 

The purchase of all textile supplies for the army having been 
centralised, it became necessary also to centralise the purchasing of 
similar supplies for all other Government departments such as Police, 
Posts and Telegraphs, etc. This was duly carried into effect, and 
to>day all Government requirements of any character for all 
classes of textiles are dealt with at the Board’s headquarters. 
The purchases mode in the Textiles Branch amounted to approx- 
imately two croi-es of rupees per month in tlio latter half of 1918. 

bfaturally the n>ain Govomnumt requirement in India is for 
te dk cotton textiles, and to-day the whole of these— 
0 oa X *. exception at the moment of 

nios(£uit<) netting — are supplied from Indian mills. The policy of 
the Board Itas been to deal direct with manufooturers, and it has 
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been fonnd possible to enter into mutually satisfaftory arraii«e- 
meuts with the Indian mills under which they supply their goods 
to Government at an agreed-on percentage of profit. The economies 
effected by the centralization of purchases and the slandardization 
of snpplie-:, coupled with the buying arrangcmenl s mode with the 
manufacturers, have resulted in a very large saving to Government. 

Much has beeu done to .standnniizo the various clHs.ses of cotton 
uiatorinls for army purposes and to dmw up spp»'ifications suited 
to Indian nmnufart tiring conditions. As an example, it may be 
mentioned that the revisitm of the spceificat'on for pttgree cloth 
allow (d of the material being made by eveiy mill in India, and 
resulted in a saving of over 10 iaklis of rupees per uiinuni, ns com* 
part'd with the price, which would have betm pair! for piigree cloth 
made to the former npiicification and which ctnild only bn produced 
by three or four nulls in India. 

The effect upon Indian mills of the placing of nil Indian require- 
ments in India may be gathered front the figures of supply of some 
of the larger ittims during the pust yettr which are as follows 
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In addition to those, some ln,tMNl lents were siippliot) monthly. 
In some eases, the tents were made by mills who supplied titeir own 
dosvti, but, where th4 nianufactum of tent« was given nut to eon* 
traetors, the Boa||^ supplied them with the dosuti reipiired, and this 
alone entailed the purchase of approximately l,7ri(>,n(Kl yards monthly. 

The hand-loom iudustty has lieen utilised to some extent where 
it was possible to get trom that source u suitable material, while the 
bulk of the webbing and tape was nwde by village workers. 

There are five woollen mills in India, ami all of these were under 
engagement to supply the whole of their out- 
put to the Indian Munitions itnard. In addi- 
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tion, a small disused woollen mill was found in Bombay aitd was 
requisitioned by tihe Board to assist mainly in the manufacture of 
blankets. Tbe total supply of woollen and worsted manufactures 
in India was, however, insufficient to meet the full reqiurements of 
th army upon its present scale and, consequently, it was found 
necessary to import a certain quantity of woollens from home. These 
imports were restricted to the quantities absolutely necessary 
to supplement the total Indian production, while every effort was 
made to increase the Indian production to its utmost limit. 
Thus all the five woollen mills agreed to work day and night in order 
that their machinery should be utilised to its fullest capadty. Jfhis 
has naturally been a serious strain upon the workers, and Govern* 
ment owes them a debt of gratitude for the manner in which they 
have met the demands made upon them. The yearly supplies made 
in India now total nearly 6,000,000 yards of woollen and worsted 
cloths, 6,000,000 items of hosiery such as socks, jerseys, mittens, 
etc., 1,260,000 pairs of woollen putties, 1,600,000 blankets and 
jhools, and 60,000 yards of felt. These figures are greatly in excess 
of anything which was ■ produced in India before the mur. The 
hand-loom industry has been used to increase the supplies of 
blankets, and by the latter half of 1918 tihe total supplies of blankets 
from all sources were nearly 200,000 a month, practically three times 
the number supplied up to June, 1917. It seems probable that the 
total supplies of blankets, now provided, use up all the available 
blanket wool in India. The puttoo industry in Kashmir has also 
been exploited to its utmost, and tbe Board takes all the puttoo 
which can be had from that source. 

it was found necessary early in the war to exercise some measure 
of control over the supplies of wool offered for sale in India, and 
various orders were passed under the* Defence of India Buies from 
time to time to control the movements of all wool produced in or 
entering India. The lesult was to keep prices steady, and, on the 
whole, purchases made in India have shown groat savings as 
compared with the priocn ruling in England for similar goods at the 
same time. 

As a general statement it may bo said that the whole of tho 
array requirements has been met by Indian 
' manufacture, although durii^ 1918, it was 

thought desirable to import some 200,000 pd^e from abroad in order 
to safeguard the supply, as tbe total manufacturing power of India 
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espauded to its utmost was only barely sufficient to meet the recut' 
ting monthly lequiiements, which amounted to 175,000 pairs. 
The bulk of these lequirements were met from Cawnpote, and the- 
piice of the iudian-made boot has been well below the prioe for 
army boots made in England. Special efforts were made by the 
Board to develop the manufacture of army boots in other centres, 
and, although it was not found possible during 1918 to make any 
considerable addition to the monthly supply, it is hoped, if neoes' 
sary, to procure 'larger numbers during 1919. 
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Shipbuilding in India. 

By CoL J. MACOBEiooit, R.E., 

CovdfoUer of Shyj^Uding. 

The lequirements in the matter of water transport of the over- 
seas forces in the East during the last two and a half years, and 
the need for sea-going tonnage have given a great impetus to the 
shipbuilding industry of India and Burma. The general extent of 
the shipbuilding operations may now be divulged, and it is hoped 
that the following brief account of the work accomplished in this, 
coimection by the various engineering and shipbuilding firms in the 
country may be of geueral- interest. 

It is imposrible to refer to all the drcumstances which gave 
p, ^ „ rise to the reorganisation of the shipbuilding 

poSnSu ****** industry in India, but the events of the first 

two years of warfare in thc.East arc still fresh, 
in the public mind and will make clear to most why the demand 
for water transport had become so heavy that, in 1916 , the Govern- 
ment of India foraid it necessary to form a special agency which 
would be responsible for the organisation of the work of construc- 
tion. At the outset, this agency worked under the direction of 
the Railway Board, but 'Ore Indian UunitionB Board took over the 
administrative control shortly after its formation (March 1917 ). 
The main, idea in the formation of this agency was to secure the full 
ro-operation of the engineering trade, and an offer of the Indian 
Engineering Association to undertake the executive contiol of 
shipbuilding re^onrccB was therefore readily accepted by Government, 
and a Board, styled the Indian Rivcrcraft Board, was constituted 
at Calcutta, with sub-conimittecs at Bombay, Karachi, Rangoon. 
Colombo and Singapore. 

Arrangements wexp made by the Indian Rivcrcraft Board for 
the constiuction of a large rtumber of rivcrcraft and for the rc- 
ciecf'on at Karachi and Rcmbay «l trait of various k'nds srnt out 
from Home in p'ates anti angks. The main joition of this work 
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was earned out at Eaiacbi, where a large shipyard was laid dowu 
with building accommodation for 20 rivercraft. 

In Calcutta, the work consisted principally of the construction 
o! 125 foot steel and composite barges, o' 50 foot steel barges and 
■of pontoons for two large floating bridges. A large number of motor 
launches, anchor boats and dinghies has also been supplied. 

In Bombay, there have been constructed bai^s of the 125 
foot type both in steel and composite, and also 50 foot steel barges. 
The re-erection of two stemwhed tugs And of two stem^eel 
hospital ships was also undertaken, the hospital ships being large 
and very complicated vessels. 

The laying down of the Karachi yard and the expeditious way 
in which re-erection work was carried out in it are records most 
creditable to the oiganisers and to the executive responsible for 
the performances. In addition to re-erecting a considerable number 
ot 125 foot barges, a large number of pontoons for the floating 
bridges was despatched from Calcutta to Karachi in plates and 
angles for re-erection at Basrah. Three stemwheol tugs sent out 
from England in plates and aisles were also re-erected and despatch^ 
under their own power to Basrah. 

In Kangoon, the committee built a composite barge and a large 
number of wooden anchor boats, cutters and dinghies and gave 
much assistance in plant and skilled labour. 

The Singapore Conunittee helped the Board very considembly, 
not only in meeting large indents for plant of all kinds, but also 
in obtaining a large quantity of highly skilled Chinese labour. 

The Colombo Committee had very few calls made on them, 
but they gave considerable assistance in the provision of labntir 
and in the inspection for purchase of existing launches and cargo 
boats. 


In .December 1917, as a result of enquiries from the British (lover n- 
shi b Hdi Tumt as to the capabilities of India for the 

* " ** construction of ocean-going oil-driven ships, 

sea-gdng tugs and steam trawlers, the Indian Munitions Board 
organised its Shipbuilding Branch at Calcutta. The details of the 
work were entrusted to a Controller of Shipbuildng, whose services 
were borrowed from the Admiralty, The main function of the 


Controller was to meet the demand for new craft required for 
the different Eastern theatres of war, to investigate the ship- 
building possibilifaes and encourage construction in India, a^ 



to control repairs to ships other than His Majesty's ships and hired 
transports. In view of the formation of a Shipbuilding Branch 
of the Board, it was realissed that the continued existence of the 
Indian Bivercraft Board wa«. unnecessary and it was dissolved in 
June 1918. 

Since the organisation of this Branch in December 1917, a 
considerable number of tugs, motor boats, lighters, mooring boats, 
anchor bouts cauot'S, dinghies, marine motors, buoys, and s]>nre 
][Hii1s, such as rudders, propellers and shafting, have been suppl'cd 
to overseas forces; while under its supervision the building of 
mine sweepers for Indian coast defence purposes was undertaken, six 
at Calcutta and three at Bombay. 

As a result of the Controller’s investigations, it was decided 
that while the construction of wooden sailing ships in India shonld 
be encouraged during the war, it was not practicable to nndortnko 
the construction of steel and composite steamships owing to — 

(1) the neocMUty lor importing the bulk of the steel materials, 

* equipment, etc., as writ as the boilerB and engines ; 

(2) the limited and uneconomical sise of steel steamships, which 

would be constructed with the existing facilitios in India ; 

(8) the present heavy demands on engineering establishments 
for munitions of war, which could not, without jeopardy, 
be mot. concurrently with shipbuilding ; 

(4) the ability of tbo sliipyards at Homo to use all available 
supplies of steel material with results more beneficial to 
the Bupire than could be produced in India. 

In order to eacouxage the building of wooden sailing ships 
with or without auxiliary power, the Government of India issued 
a communique to diipowners and builders in the following terms 

“(o) Though no guarantee can be given of general immunity 
from n'quisition by Government, hut undertaking is given 
by the Bntish Skipping Controller that in tint event of 
any vessel, built in India after the present date, being 
required by Goveminent, HjHH’ial rales will be |)aid, 
taking full account of the contitiions under which it 
was constructed. 

(b) The Controller (Shipbuilding), Indian Mftnitioiis Board, will 
give on application, and at his discretion, suehasrist* 
aniHt as he reasonably can in the way of technical advice 
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and the supply of plans. Moderate fees 'will be charged 
for plans provided by the Controller. 

(c) Titnber’will be supplied by the Forest Department in Madras, 
Bombay and Bengal at moderate rates and on easy 
'terms of payment, on the security of insurance policies 
on the vessels. In the case of Burma, the Deputy 
Controller (Timber Supplies), Burma, 'will assist ship- 
builders in negotiations for timber with the firms which 
hold forest leases there. 

id) The results of enquiries made by the Indian Munitions 
Board suggest that canvas of suitable quality, for use 
in sails is not at present produced m India. Such 
information as is available on this point from time to 
time will be given to enquirers by the Controller (Ship- 
building) : but, unless a suitable canvas can be manu- 
factured locally, the provision of sail canvas will naturally 
.fall imder head (/) following. 

'{ '0 Help will be given by the Indian Munitions Board in secur- 
ing the provision of essential requirements of such metal 
parts and accessories of the simplest possible construction, 
as may be procurable in India but which shipbuilders 
may erperience difficulty in getting without assistance. 
if) The Munitions Board will support applications for priority 
for the importation of accesscuies, such as anchors and 
cables, for the construction and equipment of wooden 
^ps, which it may be necessary to obtain from abroad. 
(g) With reference to the Indian Companies Restriction Act, 
1918, the Government of India in the Finance Depart- 
ment win ordinarily grant lioenises for the flots'tion of 
any shipbuilding company, which has a fair prospect of 
being able 'to commence opeiatiions in a reasonable 
time.” i 

-The communique was issued on the 11th July 1918 and copies 
were circulated to all local Governments, provincial Controllers of 
Munitions and other authorities concerned. At present, there are 
unde I' cons' ruction in India and Burma 14 sea-going wooden sailing 
.ships, varying from 100 to 1,000 tons carrying capacity, in the 
following places : — * 

Rangoon and Moulmein. 

Madras.— Calicut, Masulipatam, Codhin. 



Bengal. — Calcutta, Chittagong. 

Bombay. — "V ereova. 

The possibility of constructing fenro-concrete vessels in India 
was not overlooked. The Controller Ceneial of 
Concnte vauelt. jjetchant Shipbuilding advised the Govemment 

of to await the results of ^e actual sea-going performances 
of the vessels being built at Home before embarldng on cons- 
truction. The Indian Munitions Board is in touch with the 
Admiralty with a view to take advantage of thc^ experience as 
soon as definitely favourable results and suitable designs have been 
established. 
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Supply of Railway Materials from India to Expeditionary Forces. 

By J, C. Highbt, 

Controller (RaUmy Maleriaht), Indian Mnnitimis Board. 

Prior to March 1917, the provision of railway material and 
plant required by expedilionaiy forces had been undertaken by 
the Bailway Board, who had formed a special war branch to deal 
with, such supplies, with the construction in India of craft for the 
Inland Water Transport in Mesopotamia, and also with the rerrnib* 
ment of the technical staif required from India for the working of 
^these transport services. On the creation of the Munitions Board, 
the portion of this war branch which dealt with railway supplies 
became the Bailway Materials branch of the Munitions Board. 
The figures given in this note include supplies made, while this 
branch was under the administrative control of the Bailway Board. 

It is impracticable to detail all the various items of railway 
SuppHis of ntmns 5 since—except in the. case of Egypt 

otodi;, tmde and MUg< and Salonika to which only permanent>way 
lug materloL materials were supplied>~equipm6nt of all kinds 

for both construotion and working has been provided, the assistance 
rendered by India to railways in theatres of war will be appreciated 
from the figuxee for the main supplies given in the table below 


Tabu l.’~jBewkogy freek, nMng ttoek, and bridging frovide^ from India* 
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Of the rails provided, no less than 770 miles consisted of new 
and second-hand material made available from railways, and of 
this 265 miles were obtained from open lines lifted, from t-ima to 
time, to meet emergent demands. Of the remainder, 1,002 miles 
were provided from the Tata Iron and Steel Company, Limited. 

The manufacture of fishbolts and dogspikes was at &st distri- 

FUi>dl.n4<.mlk». laflTOy wot^p. b«t 

was eventually concentrated in the locmno- 
tive workshops of the BSast Indian Railway at Janxalpur, steel bmng 
supplied from Sakchi in the form of billets, which were rolled down 
at Jamalpur to the required sections. The monthly production was 
latterly 600,000 dogspikes and from 75,000 to 100,000 fishbolts and 
nuts. 

In the supply of sleepers, invaluable assistance has been received 
from railway administrations and the Forest 
Department. latterlyi the main supply has been 
front Burma, whence a regular supply of 100,000 broad-gauge sleepers 
per month has been maintained, besides sleepers of other dees in 
considerable quantities. 

In the table below, the rolling stock is classified according to 
gauge 


TADtR 2.— ‘Bolling stock supplied to tear theatres classified by gauges. 
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The rolling stock provided included such special classes as ar- 
moured trains, ambulance trains, disinfecting 
mrpMrl **” **”* units and refrigerator vans. Of the standard 
gauge vehicles, 285 wme converted from broad 
(5'-6*) gauge stock, and the remainder specially built. The con- 
version of one lot of 150 broad-gauge covered goods wagons was 
carried out in the Carriage and Wagon shops of tho East Indian 
Railway at LUl^b within 11 days. The same shops turned out 15 
entirely new brake vans in the short space of 16 days. 

A demand for an ambulance train for use on the standard-gauge 
}ines north of Baghdad waa sooet by converting (me of the broad 

• o 
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gauge trains in existence in India. This train consisted of 11 bogies. 
The work was carried out in the Carriage and 'Wagon shops of 
the North Western Eailway at Lahore and the converted train 
was shipped from Karachi within two months. 

The greater portion of the metre-gauge stock was supplied on 
the basis of equality of service, each railway administration by 
agreement being called upon to help in proirortion to the quantity 
of rolling stock in its possession. Latterly, it was found necessar}- 
to depart from this arrairgement, and the later demanrhs were dis- 
tributed, in consultation with the Railway Board, to the railways 
from which it was considered that further stock could best be Bjaired. 
The diversity of types of vehicles of the S4une clas.s wa.s kejtt 
down by confi^ijig the supply of particular classes of .stock, as 
far as practicable, to certain railways, and restoring the balance 
of supply by transfers betwecih railways in Indio*. The effect of 
this will be particularly noticeable to an observant traveller on the 
metre-gauge system of the Bombay, Bnroda and Centra! India 
Railway, from which the major portion of the stock W’ni overseas 
has been drawn. Three metre-gauge umbulattcc trains, completely 
equipped at Ajmere, were sent to ^esofiotanda. Two of these— «acb 
consisting of fourteen 50 ft. bogies— were completed in the short 
space of Sjj months, notwithstanding the difRcuIty experienced in 
securing the requisite materials. Sach of these trains provided 
accommodation for 146 lying-down cases and 30 sitting-up cases 
as well as ' for the accompanying medical and railway staff. The 
third ambulance train consisted of eight bogies and one water tank 
wagon. Four additional bogies were subsequently provid«Ml, which 
enabled Mesopotamia to divide up the ambulance stock into five 
complete trains of eight bogies each. 

Of the narrow-gauge stock, 14 locomotives and 175 vehicles were 
provided from a reserve of light railway material, maintained in 
India, and the remainder supplied by railways. The supply of 
bridging has been made entirely from railways. 

The distribution of the steel production of the Tata Irmi 
and Steel Company has been controllcii 
from^cU?” ** *^*** through this branch. By arrangement with 
Messrs. Tata and Sons, the Kaiiwny Board 
secured 50,000 tons of the 1916-17 output for Indian railways ami 
out of this 21,000 tons of rails and fishplates were given up to meet 
the requirements of the forces-in Egypt and Mesopotamia. For 1917- 
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18, the Muoitions Board obtained an option, on behalf of Govern- 
ment, on the Company’s entire steel output and this was subse- 
quently extended over the year 1918-19. During 1917-18, 97,000 
tons of steel in all forms were supplied to Government, out of which 
71,000 tons of tails and fishplates and 4,200 tons of other sections were 
fot overseas. During the six months April — September 1918, the 
total supply was approximately 55,000 tons, out of which 16,000 
tons of rails and fishplates and 1,900 tons of other sections were 
for overseas. Over and above these quantities, a considerable 
tonnage of steel sections were supplied to engineering firms in India 
for the fabrication of river craft, workshops and other steel structurea 
for the various forces. 


o2 
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Petroleum. 


By W. W. Watt, 

Depvity Controller, Mineral Oils, Indian Munitions Board. 


'WoM’t (up^y. 


IndU’» diaze of the world’s supply of crude petroleum has 
been gradually rising. In 1905-07, it was esti- 
mated to be per cent, but at the end of 

1911 it had risen to 1'87 per cent. The percentage at the present 

day will be larger owing to the effect of the war on the Baku 
{Russian) and Rumanian fidds. 

The following approximate figures show the large increases in 

Isdlst production of production of petroleum in India within recent 
• crude petrolenin. years: 


You. 

18M 

ISM 

1900 

1004 

1900 

1911 

1917 


GaQona. 

. 4,132,000 

. 13,004,000 

. 37,720,000 

. 118,401,000 
. 14(M»^ 
. 220,792,000 
. 282,780,000 


Petroleum in India is confined to two arcs of folded rocks at 
ladiaa snu ef oecurx either extremity of the Himalayas : 

fftllCfe 


(1) the Iranian arc on the west, occurring in the Punjab and 

Baluchistan and continued b^ond British limits to Persia, 
and 

(2) the Arakan system in the east, ooourring in tuM-wit and 

Burma and continued to the oil fields of Sumatra, 
Java and Borneo. In both areas the oil is 
with tertiary strata. 
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In 1884-85, efCoxts were made to develop the oil resources in 
different parts of Baluchistan, the most prom- 
^ The North-West Proa. ^ Khotan in the Mari Hills 

and Moghal Kot in the Sbirani country, but 
in the years 1889 and 1890, owing to the heavy rains flooding the 
wells in the Ehotan district, the wells were only able to ]truduce 
sufficient oil to fuel the works and were subsequently closed. 

The districts from which oil has been reported are Bhahpiir, 
Jhelum, Bannu, Kohat, Rawalpindi, Hazara 
Piwteces.""****'*'^”***** Kumaon, but the output has always been 
small and has latterly averaged only 1,0(K> 
gallons. Recently, however, the! Attock Oil jPompany, under the 
management of Messrs. Steel Brothers, has been successful in dis- 
covering oil at Khaur in the Rawalpindi (listrict. The field is 
not yet devolo})ed as a commercial undertaking. 

In 1899, the Assam Oil Company was formed with a noininal 
_ . ... . capital of £310,000, and the output of crude 

ueni a : m. Aasam rose from 628,000 gallons 

in 1899 to '2,733,000 in 1905. The production since the •war has 
been : — 


Tear. Oaltom. 

1014.16 . 4,700,0iHt 

1016-16 4,6«4,UXI 

1016- 17 6,0U»,O(IO 

1017- 18 (I,064.tja0 


Early in 1916, the Burmah Oil Company discovered oil in fair 
quantity at Badaipur in the Chittagong district, but the quality 
is suitable only for &iel. 

The most productive oil fields In the Indian Empire which are 
Buma. actually worked at the present day are them 

situated on the eartem side of the Arakan 
Yoma, in the Irrawaddy valley. They form a belt stretching from 
the Magwe district, in which the well-known field of Yenangyaung 
occurs, through Myingyan, in which the Singu field occurs, across 
the Irrawaddy into Fahokku, where Yenangyat is situated. Oil 
is, however, toown further south in Minbu, Thayetmyo and Prome, 
and further north in the Chindwin valley, hnt, of the hat four 
ai^ the only two in which oil has been found in workable quan- 
tities ate Minbu and Chindwin. The three prbd^ in 

Burma are Yenangyaung, Yenangyat and Singn. 
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The oil in the Yenang 7 araig dietriot has been worked by indi- 
YenangTsinv. ge^ous methods for over 160 years, and even 
before 1886 the annual yield was generally 
over two millio n gallons. Soon after 1887, i^stetnatic drilling was 
introduoed, and the output gradually rose to 85,649,000 gallons 
in 1906. The quantity of orude oil obtained during the 5 years 
ending 1917 was: — 

l^ear. 

1913 

1914 


1915 

1916 

1917 


Oallons. 

200 , 656»000 

174 . 082.000 

108 . 800.000 

109 . 153.000 

170 . 979.000 


Very small supplies of petroleum were obtained from this field 
Yenangyit. P”” drilling was started by the 

Burmah Oil Company. Expansion was slow and 
the maximum yield was obtained in 1908, when the oil won amounted 
to ^,666,000 gallons. The yield has since dropped considerably and 
during lfll7 only 5,698,000 gallons were obtained. 

This field came into sudden prominence. The Burmah Oil 
Company first struck petroleum in this nreii 
^ ..V . . . °“ SOth, 1901, at a depth of 1,450 

feet, TOth an imtial yidd of 9,600 gallons per 24 hours ; but, owing 
to lack of tanks, production did not begin till 1902, when 176,000 
^llons were obtained. With the opening of new wells, the output 
jumped to 5,617,000 gallons in 1903, In 1917, the production 
amounted to 79,026,000 gallons. 

Although it is now known that the Burmese produced petroleum 

Method of ptoduc by-sinking open wells, the first 

flon. rrfaenoe appears to be odntained in Dr. 

A • to« n«. on Col. Yule's mission to 

4'^0'' average hand-dug weU measures approximately 

^6 square and de^nds vertically to depths of 200 to 800 feet, 
m use of a ^dified diving dress and air pump has enabled 
ae Mtive well-di^ to work for 6 to 6 hours in the atmosphere 
^ petroleum gas instead of only a few minutes, as was the till 

Md and into,d««d 4e X d^Slto 
the div^ ^ess as wdl as the mirror to reflect the sun's rm down 
the wdl In 1887, systematio drilling with the 
walking-beam type of machine was introduoed. The fiS wS 
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vas drilled by maoliineiy for the Burroah Oil Company in the 
^ear 1898, when oil was struck at a depth of 727 feet and the yield 
was 1,600 gallons per day of 24 hoars. In 1915, this company was 
jompelled, owing to exhaustion of the upper oil sands, to sink 
leeper wells, and their deepest well in 1915 was 3,150 feet. 

In recent years, several of the large oil companies have introduced 
bhe rotary drilling machine, which under certain conditions, is 
more satisfactory. 

The old method of conveying the oil from the wells to the river 
bank was by means of earthenware ckatli&t, 
ancef * convey, carried by coolies or on country carts, 

btxt this method was improved upon in 1874, 
by the construction of what might be termed a primitive bamboo 
pipe-line. This line was built of lacipiercd bamboos and the oil 
was conveyed by gravitation from the wells to a country boat 
fitted with large earthenware diatlm. The nc.\t advance in 
the method of transport was made by the Irrawaddy Flotilla Com- 
pany, which built large flat-bottom barges or flats, on the deck 
of which the large earthenware vessels were placed. These ware 
afterwards replac^ by steel tank barges of about 300,000 gallons 
capacity. In 1908, the Burmah Oil Coippany laid a pipe-line 

10 inches in diameter and 275 miles long, at a cost of £750,000 from 
their fields in Upper Burma to their refineries at Bangoon, and 
installed three ])umping stations on the line fitted with Weir’s high 
pressure pumps, which are capable of delivering oil at Bangoon at 
the rate of 520,000 gallons per day. 

Before the crude petroleum can be marketed it has to undergo 

products obtainable are shown in the diagram 

on the next page. 

This process diagram is not applicable to all crude petroleum, 
as the method of distillation to be adopted depends entirely on 
two factors: — 

(a) the character of the crude petroleum as revealed by ana- 

lysis, and 

(b) the market in which the products are to be sold. 

In the early days, the Indian market demanded only a burning 

011 (kerosene), with the result that small “ pot ” or intermhiUnt 
stills were erected and the distillate, irrespective of phydoal pro- 
perties, was collected and sold as "lamp oil", while the residue 
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from this distillation was discarded. Later on, tlie increased pro< 
duotion of crude petroleum and the demand for a higher grade 
kerosene caused manufacturers to adopt more scientific methods, 
and the well-known system of continuous distillation, patented in 
1883 by Mr. Normair Henderson of the Broxburn Oil Company, 
Scotland, was introduced into Burma and has worked successfully 
ever since. 

With the evolution of the internal combustion engine and rapid 
progress in the motor oar and aircraft industries, petroleum ceBnem 
found a market for the lightest portion of the distillate, m., petrol, 
which had hitherto been removed at the oil fields by roughly 
"topping” the crude oil, i.e., removing the lowest boiling point 
fractions by steam distillation. These fractions had hitherto been 
a waste product and were destroyed. The new donut ml ncctes- 
sitated further improvements in the distillation of oriide petrnltMim, 
and numerous recently patentiHl to e.\trttct 

the maximum quanSHf of petrol from the crude oil. One of the 
latest and most economical methods patented was one introduced 
in 1916 into the Bunuah Oil Company's refineries by Mr. H. L. 
Allan, Assistant Manager. A short description of this prooess will 
be found at the end of this article. 

The following indicates roughly the prmoi])al uses of the prwluets 
shown in the diagram : 

Vndistilled entd^e oil — in munitions factories for the manufac- 
ture of explosives. 

DiHiUed or mfe crude-— earth oiling ” wooden structures ; 
as a preservative and disinfectant ; as fuel oil ; for laying dust on reads* 

Petrol— for internal combustion engines ; motor oars and <^leii ; 
aeroplanes ; dry oleaning ; lamps. 

Beneine— for internal combustion engines other than airoraft ; faunpa* 

Kerosene (bazar oil}— for ordinary wall lamps of any make, bat 
mainly for Indian oonsumption ; gas making ; ei^pne cleaning. 

Superior kerosene— iot hmise l^hting; gas engines; etc. 

Water white kerosene— n better quality than superior kerosene. 

Becmy residmm — as fudi in plaoe of ooai. 

Pddi— for road making ; oable oovering ; ete. 

Coibs—aafaeL 

JDwhIkde fud—Sot Diesel oil engines ; army eodking stovM ; boiiatn. 

JAdmoating off (in all gradei) for all types of maohinecy. 

Wax— in munttioos faetoriw ; and iot oandlea. 
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The great importance of the mineral oil industry in military 
, and naval operations is illustrated by the use 

of on fuel m the navy, of benzme and petrol 
in mechanical transport of all kinds, of petrol in aero-engines, and 
-of mineral lubricants in engines and machinery of every type. 
Burma has contributed its products for each of these uses, and 
it is an indication of the magnitude of the output that its petro- 
Jeum spirit has probably been in use on every battle front. 


Manufadwe of paraffin wax and candles from crude 


As the description of the complete process for the manufacture 
of paraffin waz would lead to a very long article 
“ and would involve the use of technical ex- 

'pressions the following short summary may suffice : — 

From the process diagram on page 210 it will be seen that the 
“ residuum _iuel ” contains most of the paraffin wax. This 
residuum fuel is distilled and the distillate, which contains nearly 
all the paraffin wax and lubricating oil, is treated by a refrigera- 
ting process to separate those two products. The paraffin wax 
obtained in this manner requires io be redned to eliminate the 
■oil, and this process is carried out os follows : — ^The crude wax is 
run into cakes 2'-6*'xl'-0*x2'', and then “ sweated ” in rooms heated 
by means of closed steam. The oil “ sweats” out leaving the 
white wax, which only requires decolorising to yield a pure white 
wax with a high melting point. 

The following uses of paraffin wax illustrate its great importance 
to industrial concerns ; — ^Beautiful transparent paraffin candles are 
made from it in Burma in place of the old tallow “ dips.” The 
Wood used in match manufacture is saturated in it to ium Mite 
combustibility. Designs are traced with it on fabric before the fabric 
is immersed in the dye. (i) It is used lor lining beet barrels ; (ii) 
iresooe and paper-glazing ^ (hi) linen starching to produce gloss ; (iv) 
egg, meat, flower and fruit preserving ; (v) making modd ships to 
be tested in naval experimental tanhn ; (vi) waterproofing woollen 
fabrics ; and (vii) for insulating purposes electrical installations. Con- 
fectioners also use paraffin wax in glazing paper to prevent the confec- 
tion adhering to the paper in which it is wrapped. 



tr—Skow^ exports of jwfroli Umine and other motor spirUs from India from ISl^li to 1917-18. 
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Tablb 2. — Showing exports of "kerosene from India from 1913-14 to 1917-18. 
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Tabu S . — Showing Acporitf of o&er grades of oife from India from 1913-ld to 2917-13, 



J»30,%U W BhbHs cm. ExpofUi to tlii« coBntrte^ ceased in iaiS-14. 



























Tabus L--^8homng imports into India^ of petrol and 'benmie and other motor spirits. 
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lUrifftiGiv Anqfea into Bontajr. Sad ma4 IbdfM. The tot mnwd PiwMeger retelved g!4.1>M — « In mu nnMiing y..^ 














Table S . — Shaming inpoitr into India, of kerosene in tins (gallons). 



* afaii^ frani Aiaerioit 


























¥abi£ 6.— invporis mto India, of Jeemene in Udk. 



Sbioly ftomFcim, Borneo (Duteb), Aiarriia. 




























Table 8 . — Showing ea^gotts of paraffin woas /roi» India. 


320 



iouattwtf iiK2ui'’4 ia ** otlurr Brituh ra»?c»ioii«.** to which tho bfsat |vrcc~ct3^ o£ wax w.vS expbit'.vl were China (H&nc Koni;). Afrh 
Xhe lH|pBstfeC«iqpicoB»iuaen wcicJniiHli AiiMd«ft«nl€bUi*^xcliHiv<3«f UoDglbon;). All espens wem of vox manufactured in Ifnnutt. 





















Pctrolmm. 


221 


When this branch of the industry is carried on as part of the 
lefinory proper, the melted wax is run direct 

Candle manufacture. 

mixed with a certain percentage of stoarine. Paraffin wax itself 
becomes plastic under the influence of gentle heat; the stearinc is 
added to inorease the rigidity of the candle and to impart a skin, 
which it would not otherwise possess on leaving the moulds. The 
wax is run from the tubs into a steam'jacketted pan in which any 
traces of impurities and water arc readily detected, and from which 
it is lifted by means of a ladle-shaped scoop and transferred to a 
flat-spouted bucket which delivers an even stream of liquid wax to 
the candlo-moulcUug machine. This is usually done by hand 
labour, although in .some factories the wax is transferred through 
pipes. 

The candle maohino consists of rows of block tin moulds, cast 
on a very highly polished mandril to ensure that the inside surface 
is perfeotly smooth, and seouted mto a steel trough which forms 
the top of the water ohamber. The bottom or butt of the candle 
is flush with the steel plate, and the tip, or shoulder, is formed by 
a movable polished tip mould. The tip is attached to a hollow 
piston and is pierced to allow the wick to pass from the wick reels 
arranged underneath. The pistons rest on a lifting plate, which is 
raised and lowered by a screw gear fitted at both ends of the 
frame. 

When the molted wax is poured in, sufficient is left in the trough 
to allow the moulds to fill up as their contents oonteaob in cooling. 
The temperature of the moulds must niHi be too low,* as air 
bubbles earned in by tbe wax will not be expelled, and tiiese will 
give the candle a pitted surface. , After the wax has set, the excess 
is trimmed off with a knife, the candles ipaised by the gear, and 
the exact amount of wick for the next batoh of candles drawn into 
position. 

The average machine is capable of turning out 300 candles 
every 16 minutes (time varies according to the temperature of 
the cooing water). Some American machines are said to be capable 
of turning out as many as 800 candles per lift. Coloured candles are 
obtained by adding organie colouring matter to the wax when 
melted in the steam pan. Wksks are treated with ammonitun nitrate 
to render them “ s^ snuffing '* and also to prevent smonldvii^; 
after the candle is extinguish^ 

p2 
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The axiasgemeat shown in the following illustration is suited 
to the distillation of Burma crude petroleum 
dSSySST” fci P«teoI (.. g. -TIR to -720), 1»noi>. (i. g. 

•765 — 760)j^ water white kerosene (s. g. 'SOtt— 
•810), yellow kerosene (bsuzar 'oil) (s. g. *840 — '845), — representing 
70 pec cent, of the crude oil. ■ 

Prebeaters . — -The object of this apparatus is to preheat the raw 
crude by utilising the superheat of the vapours from the stilts, nttrl 
may be designed to distil 5 per cent, to 20 per cent, from the oriiiie 
before entering the stiUs poper. 

SaUs . — ^These ace six in number of 6,000 to 12,000 gallons ca|m- 
city connected in secies. The crude oU enters from the prehentm 
at the first still and flows through the last one, each still distilling 
ofi 8 to 10’ pec cent. The residue from the last still is also Htilisfii 
to peheat the crude oil. These stills noay be fired with oil, gus, 
or coal and may or may not have steam blown in during distiiln* 
tion. In the general arrangement shown for Burma crude oil, to olituin 
the products cited, the first three stills have a common vapour 
pipe and the second three are similarly oomiected. The crude 
oil enters at the bottom of preheater and ascends thmiigh the 
tubes, and is heated by the vapours from the stills marked No. I, 
The oiude oil then overflows to the bottom of P, and ascending 
is heated by the vapours from stills marked No. 2, thence to the 
bottom of in which it is heated by the residual oil flowing from 
the last still on the bench. Prom No. 3, the cciulo oil enters the 
' first of the No. 1 stiUs. The throe preheedierB have a roinmon 
vapour main through which the petrol and the portion of the bensine 
have been evaporated. 

Atmospheric condensers.— The function of the atmospheric con* 
denser is to separate low-boiling point hydrocarbons from higher 
bofling pomt hydrocarbons as oKoiently as possiblo, and the prin- 
ciple underlying their design is that this oan be bettor and more 
cheaply done by slow fractional condensation than by fraotimuii 
dismaim, the latter bemg the usual method. By the fraotionai 
distillation method, the process is usually iraemUtent; by the 
atmospheric it is eontiwuous. 

The former method impUes the evaporation of a given volume, 
of which, during the whole period of distillation, at least three-fourths 
condenses and returns to the still, i.e., drastio cooling and reheating ; 
the atmospherio method ke^s practically the whole of the evaporated 
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hydrocarbon in the vapour phase until it is purified and leaves 
the system. The further theories underlying the atmospheric method 
advanced by the inventor vrill be found in the specific-atiou for the 
Engliidi patent. In the illustration it will be seen that the mixed 
petrol and benzine vapours enter the atmosphei'ic system at point 
a, from which they travel to O], and in their course deposit the 
benzine. Petrol is obtained at af The benzine condensed up 
to final unit Oj cascades bock to a, so that any petrol condensed in 
the last unit is ro-ovaporatod by the hotter liquid in the fiAt unit 
at a. Tlic further course of the benzine at a will be explaiq^d later. 

The vapours, a mixture of white kerosene and benzine from the 
stills marked No. 1 pass through the body of No. 1 preheater, giving 
up excess heat to the crude oil, and enter the atmospherm system 
at point b, and travel through the intervening units hj, at which point 
pure benzine passes to the condenser The benzine which entered 
the petrol system, and which has run back to a, enters the benzine 
system at the unit frj and fiowing back to b is evaporated by the 
hot kerosene and proceeds to the condensers 

The vapours from stills No. 2, a mixture of vdiite and yellow 
kerosene, pass vUt preheater No. 2 and enter the atmospheric qrstem 
at e. The yellow kerosene is condensed in the first two or three units 
and the white oil in tlio later ones. Any unoondensed vapours 
proceed to C|. If a high flash point white kerosene is required 
and free steam can bo apidied at the unit at whioh the white oil 
is withdrawn, say, No. 4 or 6 in the section o to C], and in all the 
units from 4 or 6 to Cj the spirit thus obtained at Og is a naphtha 
suitable for commercial motors. 

Allan atmospherics can be applied to the distillation of the 
residual oil for the separation of heavy oil and paraffin* at to the 
blue* oil stocks for the production of pale lobrioating oils, and 
results have been obtained equal in ail reqpeots to the best high 
vacuum distillation. 

The advantages of atmospherics have been proved to be (1) 
low initial cost 'of plant, (2) increased capacity of stills, (S) a con- 
tinuous and praotioally fool-proof prooeM, (4) uniformity of product, 
(5) laiger yidds of motor spirits to a given qpedfioation than any 
other plant, (6) minimum fad oontnmption, lab^ and ripaizs. , 


* fisapMMWM diifran on pageUA 
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The Manufacture of Calcium Carbide, Calcium Cyanamide 
and Cyanides i.n India. 

Br DS. L. L. FEB3I0B, 

Geological Survey of India, 

1 — Introductory. 

None of these materials has yet been made in India. The extent 
of the Indian consumption is therefore Indi* 
cated by the following figures for the live 
years 1912-13 to 1917-18:— 

Table 1. — Imports of calcium carbide from 3918 to 1918. 



Tablb 2.— Imports of potassium cyanide from 1,912 to 1918, 


Year. 


1912- 13 

1913- 14 

1914- 16 

1915- 16 

1916- 17 

1917- 18 
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The requirements of the Kolar Gold Fields sinco the outbreak 
of \^'ar have been met by the importation of sodium cyanide, for 
u’hich the following figures have been obtained: — 


Table 3.— Iwpor/s of sodium cyanide into Indin {excluding Calcutta) 


from 2913 to 1917. 


Year. 

. Quantity. 

1 

1 \'alui*. 

Valuf 
• jirr ton. 



Tow. 

£ 

1 

i £ 

% 

I013-U . 

. 

. . . in 

1.S31 

m-'ii 

1014-15 . 


• • 4 55 

5,111 

ftS-J" 

1015-10 . 

■ ■ * 

. . . :*b5 


«,■! liti 

loio-n , 

« • • 

4 . . m 

II.47S 



Table 4.— sTmjwrfs of ealcivm eyavtimide or niirolm since 1912.* 


Yew, ^ 

* 1 

Qiiiitiiity. 

lUMARKffi. 


Tuna. 


1012 *••...## 
a 

13 S 

'Iho ftvarftjiEo aala ttrieo 
iicforoir in tbo i.egin* 

101» 

170 

ningi'f tho war £• o. r. 
CalontU WAS £13*33 

)S14 ........ 

270 


1016 . • • • s • • 

1.400 


1016 

200 


1017 

mi 

rib Ml 


The published infonnation concerning the methods of producing 
calcium carbide, calcium cyanemide, and cyanide is fairly extensive, 
but it is difficult to obtain information as to costs, and as to the mini* 
mum economic scale of operations. Thus I am speaking at a guess 
when I suggest that whereas, judging from the style of plant neces> 
sary, it might possibly pay to erect a factory to produce only a few* 
thousand tons a year of oaloium carbide in a neighbourhood where 


* K4it<uM kinder supplM by Kmnm. Shsv, WsSaes sad Oseiyaajr, Cdentis. 
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very cheap electric power was already available, e.g., neat alumina, 
and aluminium works, it would certainly not pay to undertake th« 
manufacture of calcium cyanamide on a scale sufficient only for 
Indian demands. On the other hand, the manufacture of oalduni 
cyanamide on a large scale seems to be a very profitable undertaking 
and new factories, some of which are of very large size, are springing 
up in different parts of the world. Thus, the world’s production 
of cyanamide in 1914 is stated to have been some 300,000 tons. 
Two of the largest- plants are those of the American Cyanamide 
Company, which consumes 24,000 H. P. and probably produces 
about 46,000 tons of <^anamide, and the Odda Works in Norway 
which is capable of producing, with a consumption of 20,00U 
H. P., 30,000 tons of carbide for conversion into cyanamide.* 

Since the outbreak of war, there has been a great extension of 
oywami^ plants in both enemy and allied countries, the cyanamide 
being utilised for the manufacture of ammonia and nitric acid for 
use in the manufacture of explorives. 

If India is to undertake the manufacture of cyanamide, the 
operations should, therefore, be planned on a scale large enough to 
sati^ her own requirements and leave a considccablo surplus 
available for export to surrounding countries, such as Java and 
Ceylon, wheore nitrogenous manure are of value to sugar plant ers 
and others; for, it must be remembered that calcium cyanamide 
is considered to be a dangerous rival of ammonium sulpl^tc as a 
nitrogenous manure. 

It would need an investigation into the possibilities of the markotH 
of Java, C^lon and Sumatra, etc., and into the future prospects of 
agricultu^ enlightenment in India to enable one to determine 
the possibilitieB of this industry. 

It'SSems possible, however, that a factory for the production of 
S,000 tons a year of cyanamide would not be too orwall to be economi- 
cally profitable, nor too large to find a market for the whole of its 
production, and in order to have a peg to hang our ideas upon, we 
may provisionally adopt this figure (see, however, footnote on p. 243). 
The production of ^ quantify of cyanamide would, of conmc, 
require^ a corresponding increase in the proposed scale of mannfocturc 
of calcium carbide. As about 4,000 tons of 80 per cent, calcium 
carbide are required for the produotioh of 6,000 tons of 


MinwaJ Indmtry, 1911, page IIS. 
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cyanainide (Qitroliia)i a plant to produce 6,000, tons of carbide 
annually urould provide all the carbide required by the present 
Indian market vrith a margin for export to eastern countries, as 
well as the carbide required for the manufacture of 5,000 tons of 
cyanamide. 

The smallness of the Indian consumption of cyanides, 250 to 450 
tons a year, would probably not operate as a hindrance to the manu- 
facture of cyanides in India, once calcium cyanamide was available, 
as there seems to be no reason why this operation should not be 
carried out economically in electric furnaces of small size. 

Besides cheap electric energy, the following raw materials would 
be required for these industries : — 
high-grade limestone for lime, 
a coal as free from ash and phosphorus as posnble, ' 
atmospheric nitrogen, 

sodium diloiide (if sodium cyanide is to be made), and 
electrode^ carbons. ^ 

If the deotric energy is tor be generated from Mond gas, the 
consumption of fuel will be several lames the consumption of coal 
or coke rused as reducing agent in the formation of cahnum carbide. 
Whereas the fuel required fos reduction purposes must be as free 
itom. ash as possible, coal of a very inferior quality can be utilised 
for the production of electric power. ■ It is obvious, therefore, that 
a works utilinng power generate from coal must be situated on the 
coalfield from which fuel is to be obtained, and as any of the Indian 
coalfields can provide cheap low-grade coal, that coalfield should 
be seUoted which also contains or is near to a high-grade coal, bw 
in ash, and deposits of hij^-gtade limastoue. 

. On Ihis basis, two posti^le sites for the iwtablishmaat of these 
industries suggest themselves. The first is one of the (Central Indian 
coalfields, where the local coal would be used for generation of 
electric power, and the limestone would be brought from one of the 
well-known localitiee in Central India or the Central Provinces. 
Most of the Central Indian coals have hig^ ash contents. (Certain 
analyses of coals from the Sohagpur field suggest that & portion of 
the coals of that field may beof h^ gmde ; but the only txu8tw<nthy 
information we have of the existence of totolaes coal in tids part 
of India refers to , If, therefore, the suggested works wers to be 
ersetsd hi this pert of India, it would be oonvsnient to choose a site 
at or near Buihar on the Sohagpur coalfield. Burhar station is 
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only 22 miles from the point (Jaithari) from which a branch line 
to Korea State would start, if constructed. From Jaithari to the 
Eurasia fidd in Korea is about 50 miles. 

The second possible site would be on one of the * Bengal ’ coal- 
fields, either the Baniganj field because of the coal of fairly low a&h 
contents there obtainable, or the Boharo coalfield, if the power 
company wished to develop its own collieries. Power would be 
generated from second-class or third-class coal, first-class coal 
would be used as a reducing agent, and a fairly pure limestone (95 
per cent. Ca CO,) would be obtained from the deposits owned by the 
Bisra Stone and Lime Company, Limited. 

In the previous edition of this handbook, in a joint papei' by 
Dr. Simonsen and myself, it is laid down that power for chentieiil 
industries in India should be available at not more than O' 10 annas 
per k.w.hi. or £3’65 per k.w. yr., if these industries arc to stand 
competition. 

So far it has not been possible to devise a method of generating 
power from Indian coal which would enable energy to be supplied 
to chemical works for less than £4*76 per k.w.yr. It is possibh,', 
however, that in the future hydro-electric installations may be 
devised, specially designed for electro-chemical and electro-metal- 
lurgical purposes, in which power may be obtainable at a figure 
approximating to £4 or 6 per k.w. yr. or even at £8*66 per k.w. yr. 
Consideration must therefore also be given to this possibility. 
Eeviewing the distribution in India of high-grade coal, limestone, 
and water power, three other possibilities suggest themselves. One 
would be based on 'the utilisation of the very low-ash coal of Makum 
(2 to 3 per cent, ash) and the Sylhet limestone, which are situated 
on opposite sides of, the Assam plateau. Their use would depend 
upon the discovery of a source of hydro-electric power on the south 
side of the Khasi Hills (or perhaps on the development tf one of the 
adjacent coalfields, such as the Daranggiri field). The coal 

after conversion into coke would be brought by rail and water 
transport to Sylhet. 

The second possible site would bo based on the utflisation of 
certain waterfalls in Rewa State in Central India, and one of the 
Central. Indian limestones, and probably coal from Korea (possibly 
from Sohagpur). 

Thirty, we must also not overlook the possibility of the provision 
of sufficiently cheap power by a scheme in the Western Qhets with 
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A chemical 'works on the Koiikan coast. In this case the raw 
materials would be freighted from a distance to the source of 
)ower. 

Of the five possible combinations of electric power and raw- 
materials referred to above, one of the two schemes dependent on the 
generation of electricity by the use of coal would bo most qui*'i»ly 
realisable, as the generation of hydro-clectric power in India is often 
a lengthy process owing to the time occupied in building dams. 

There are apparently no valul patent rights protecting the process 
of making calcium carbide, but the further stagc.s of converting 
carbide to cyunamide and the latter to cyanides are well protect ud, 
and probably much of the uccegsary jdant for all these processes is- 
covered by patents. 

Thus, although it will bos<‘cii from the sequel that in all probabi- 
lity the mamifacturu of cahdnnt carbide uiul cyaiianiide would prove 
highly profital'le, it would bo most desirable to e,iilist. for the furtln*!*- 
ance of sucli a project, some co]u|mity or group already manufacturing 
these, prcnlncts suc^ccssfully, and in this connection, mention should 
be made of the Nitrogen IVoducts and Curbidis ('o., Ltd., u, Jiritish 
Company, ointrating at. (hlda, Norway, atid Alby, Sweden, wdth a 
production of H8,(KK) t.oiis tif eyaimniidc a year. Tills conqwuy 
claims to have at its disposal sufficient water power for an output of 
2,t)00,0(K» tons of <*rudc eyannniide.* 

The great increase in the world's jiroduction <»f eyananiide result- 
ing from the war will pmbulily lead to severe eompetitiun witli 
Chili sall.petre, with cutting of prices. The pre-war priee of f 'liili 
saltpetre, of £11 to 12 a ton, may be forced down to £U a ton with a 
corresponding fall in the price of eysnamide (deduced from tlie 
relative nitrogen contents of the two pnalmds) from about' £M a 
ton to about £10. In sueli u struggle, it will obviously be udvun- 
tiigcoUH for ail Indiau cyauninide cuiiipuny, to be friendly with one 
of the existing large eyanumide companies. 


//• Calcium Carbitit:. 

This compound is made by heating a iiiixture of quieklimc and 
coke, coal <»r anthracite, in some form of el«ct.ri<! furnace (arc or 
resistance). The proportions depend upoii the purity of the lime 


* Martin ritifl TSnrlu-urr }n^t‘ 6i. 
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and coke, but may be tieated as roughly 100 parts of lime to 70 
parts of coke.* 

The reaction is as follows : — 

CaO*l“3C*CaCg“^CO™"106j360 calories^ ^ 
and the temperature necessary for this reaction is variously stated 
to be IjeOCC and over 2,000“0., but the operation is actually carried 
out at about S,000°0 (one authority gives 3,300“C).f The carbide 
is, in some cases, tapped in the liquid condition and after cooling is 
ground in several stages, of which the later stages are performed in 
an atmosphere of nitrogen, in order to avoid the risk of liberation and 
detonation of acetylene gas. The furnaces are of a fairly siin]*le 
construction and several diSerent designs have been tested, but they 
all depend for their construction upon firebricks, iron and clectnalo 
carbon, with sometimes magnesia. The only one of these materials 
that should present any serious difficulty in the case of a plant 
erected in India would be the electrode carbon. This is a difficulty 
which will arise in all electro-metallurgical or dectco-ohemical indu.s- 
tries established in India. The carbon required in the present ca^e 
need not doubtless be of such high purity as that required in the 
manufacture of aluminium, but it woidd, nevertheless, probably 
be convenient if an industry for making carbides, etc., were located 
near the suggested aluminium works, as common arrangements 
might then he made for the manufaotmee of decfacode carbons. 

The consumption of energy was determined experimentally by 
Boichem on a small scale as to 4*3 k.w.-hzs. pet kg. of carbide 
produced, equivalent to a production of 2*19 to 2*04 metric’’ tone of 
carbide per k.w.-year,{ and the theoretical yield, assuming the 
temperature of reaction to he SjCOO’C, has been calculated to bo 
2-4 long tons pet k-w.-yr. In actual practice on an industrial scale 
in large well-managed works, the best yield is 2 tons per k,w.-yr. 
and the average has been about 33 owts. per k.w.-yr.§ 

In our oaloolations as to possibilities in India, we will adopt a 
fairly low figtire, say, a production of 1‘6 tons per k.w.-yr. (** 2 tons 
cyanamide). 

The limestone from which hme is produced must be as. pure a 
possible, and especially, must he free from phosphates. According 

• 0^ ohaige ion the iffoduotiaii of one toa of oaxbicle ii, In one oaM, itotoil to bo 
;2,000 lbs. of Ixmertone and 1,200 lbs. of anthiaoite. 

t See Blozam, page 396 ; Martin and Barbour, p. 61 1 Kerihav, p. 70. 

I Boroliem end Midifillan, p. 662> 

$ Eerdiav, p. 642. 
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to C. Bingham,* the following are the maximum quantities of. 
impurities permissible in a good limestone for carbide : — 


Per cent. 

MgO 0-30 

Al2^^5 'f FOjOj O’oO 

SiO) •••<•>•••1 to I ‘2 
PaOs- 0*01 


which corresponds to a stono carrjriitg 97 to 98 per cent. CaCO,. 
[n practice, it is difficult to find limestones conforming to ail the 
above points, and limestones carrying up to 1 per cent. MgO and 
2 per cent. HiOg have been used successfully, but should be avoided 
if possible. As a guide to the directions in which prospectutg for 
suitable Iimestonc.s might be prosecuted the following table of analyses 
is printed. Many of these analyses are based on hnnd>specimons and 
Bhiall samples and need the confirmation of bulk samples. 


Table 5. — Anaiym of htdian limeetoneti containing 95 jter cent. 
CuCOg and over, oompiled from varmu sources. 


Lor';tUty< 

f/ttCJOg 

Af«<,'0, . 

Al,0, 

'r* 

HiOa 

tma 

(itltfir 

CQIWU- 

1 

( 

ToyaIi. ; 

1 

Analyst. 

ITKA. 

Pur cunt. r<>r cmiit. 

P«r 

I*ur cent. 

fer 

I*4T w*nt,‘ 


&Ialitttlro|»ara, Staft'i 

Cciitrul liiilliit. 

mii 

«*0S ‘ 

0 no 

O'ln 

•• 

100*00 1 Hirft LaU 

t 

1 

ntl Sadi, (lOTtiilUim 

IWS 

1*5 1 

o*un 

.. 

100*00 

A. Tw<*iiit. 


tH*! 

VZ , 

fl 

d 

ft • 

i(m*d 

A* Tvi*on» 

BcroiiKtt, Hlnifhlitiviii 

j 

07*rt0 , 

! 

mi • 
mu) ; 


1*61 

«• 

100*00 

Itlrs I.a]. 

Buiwlil • • » 

. W9 j 

tr. ; 

• * 

1*5 

, PKlfiO 

100*0 

.. 

•» * » * 


0*14 ! 
MkO j 

1 

0*18 

a*H7 

finclud* 

WiiJ) 

• • 

1 

i 

100*(8t 

n. Wiildin. 

tulbul, 54lrKUJa Ktititi 

00*70 

s-ns ! 
j WW.» ; 

0'4tl 

0*86 

1 " 

1 

100*00 

Ilira LuK 

Knrlnifttl, Vumrlft tioiiinvM 

03*20 

i S'lO 

1 1 

1*03 

1*06 

1 

! 

100* (M) 

UIra Ul. 

t'liiiniiiafituri, Amiini . 


1 1 

1 1 

m 

3*4 

• 0*8 

! 

100*00 

1 

A. Twawi. 


t to%nR8!lm’lt*nttwto, rxcciit to pbotphim (mewiiiiiR 

iiniouut of whii'h In Iniiten Ujnfliton««i Hmrtifitly no ta ewpMw thma fif HlnU 

llmaiitoiiw. WhflthM ibc Umwito^ of Aacn Md Xlepbant Imnito eonform. 
0 lilnidMm’f erfierU li doubtful ai tho awtlvwM «ie loeompfet®. 
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Table 6. — Analyses of Indian limestones containing 95 per cent. 
OaOO^ and overt compiled from various contd. 


Locality. 



A1,0, 

Fe7o, 

SLO«aiid 

iiiAoln- 

hlr.H. 

Other 
con«tl- 
tUCllta. 
Ids'*, etc. 

Total. 

i 

! An.ilv<!>t. 

1 

Coral. 

Per cent. 

Per cent. 

Per cent. 

Pi*r cent. 

Per cent. 

Per crift 


.Bellapur, Laccadive Islands* 

06*8 

tr. 

0*7 

0*17 

2*!t3 

JOd'O 

A. Twecii. 





or4. 



Eocene. 








]B.ohrl, &ind (Ehlrthar*) . 

00*64 


0*03 

0*33 


100*00 

Him huU 

"Sakhar, Sind* . 

90*26 

0*53 

0*28 

0*44 

OOUPioj 

100*54 

hlahatliMi liitni. 

'Tsetama, Bamrl lalanda* . 

98*70 

0*68 

0*10 

0*01 

*' 

09*58 

T. R. Itlytfi. 

•South of BohrJ. Sind. 

08*67 

0*43 

1-02 

0*1« 

1 

i)*n2.» 

PtO. 

100*32 

Mnlia«lt*o R-iia. 

tUra I.a1. 

Ch^ month of Bogapanl.* 

08*60 

0 55 

0*30 

0*55 

100*00 

Ehaala Hills. 


(dlft.) 






Banini, sonth of Sandowny 

06*4 

.. 

0*8 

2*8 

.. J 

100*0 

A, Tweea. 

-Sylbet Limestone (Hhlrtbor) 

90*15 

1*57 

0*06 

0*76 

0*50 

ino*(Ni 

• ■ 

Ditto do. 

95*40 

1*81 

P72 

0*58 

0*49 

100*00 

a a 

CRBIfACBOUS. 








X3b. Frotheroepuri South 

06*46 

0*09 

e 6 

2*30 

VlOVa 

100-00 

P, R. 

.Andaman. 





CO. 

0*0048. > 


Upper Jtirabsiq. 








:71bal Bhlap, Adent - . 

98*8t 

•• 

*• 

0*4 

0*8 

100-0 

A* Tween. 

FBRKO^OABEONIiniROVB AND 


1 






CABBOHIPBROTTB. 








'Tqaho, Horthero Shan 
States* 

00*46 

0*10 

0*30 

0*27 

■* 

100*31 

T. R. ItJytii. 

Ditto do. • 

09*30 

0*16 

0*70 

0*80 

, , 

10073 

T. R. Itlytb. 

'Moulmeln (sent from)* 

08-74 

0*71 

.. 

0*68 

tr» 

100-08 

A. Tween. 

^ampatlng, Hoithem Shan 
States.* 

08*71 

0*91 

0*43 

0*01 

1 * ^ 

100*90 

T. n. myth. 

tphaieidcoo, Honlmeln* 

98-50 

1*06 

0*55 

0*20 

0*50 

100*80 

P. R. Mallet. 

'rrhotondlstrleb 

97-48 

1-22 

0*49 

0*93 

■ a 

100*07 

a B. Fawrltt. 

Do. 

07*20 

2*35 

0-19 

0*31 

« « 

100*05 

0. B. Fawdtt. 

Po. . . 

96*65 

2*92 

0*13 

0*82 

• a 

100*02 

0. B. Faweitt. 

Ho^tm Btreami Northern 
Shan States. 

96*00 

4*23 

0*35 

0*85 

• « 

100*98 

T. B. Blyth. 



vtoBt^bAm'B eriterla b doubtfal, as ths analytea are incomplete. 
'flncltideBtraoe6ofMgO,Pe.6„Al,0„ftaSp,0,, ^ 
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Tabijs! 5. — Analyses of Judian limedones containing 95 per eer^. 
CaCO^ and over, compiled from various sources— concid. 


Lnodiity. 

I 

M«CO, 

A1,0, 

r<5j, : 

8iO|inil 

iuwilu- 

bic-t. 

Other [ 

CltliHtl* 
tlli'liti*, ' 

luhA, etc. 

J 

Tot AX. 

Analyst.^ 

rrrKa Viswivan, 

Per eeiit. 

l*or ei*nf. 

Per cent.Por cent* Per c( iit.'PtT ©-nt. 


Satniiwiirn, (Iwnllor Htntr . 

fiH-(n) 

1*01 

0*12 

0*80 

0*17 

100*00 

C, 8ehalten. 

Mslhiir, Cfntral Imlla 

oivni 

1*75 

1 0*90 

MO , 

0*11 

200-00 

C. Bchulten. 

LOWKR VlKMIVAB. 



i 

j 

i 




Kttttti. Jiibliulpnn* Dlatrlrt 

04*05 

tl'UH 

i 

« 9 

1-79 ; 

Ir. 

90*4*2 

F. n. Mallet 

COIltiAPAIl. 





1 

1 

i 


Wnrilha Vttllpy 

00-8 


1*8 

so 

tr. 

100-0 

A* Tween. 

llalpur tii^nr liltrii, 0»ngpur 

U.V18 

1*5? 

MM ^ 

1 

1M7 

0*84 

lOlPOO 

- 

AirtlJiAK. 








Elephant THlandi, Mrrgnl^o 

Ypiiro 

su 

.. 

AU 

.. 

e • 

B. J. Jooei* 

PfilavftnBthanii Mmlurfi* . 

08!!4 

»'49 

0 09 

0*07 

0-7 
(P. tr.) 

• • 

J« L. Slmoiweii* 

r«ndalguiilt If * 

07*98 

voo 

0*87 

0-87 

O’iSB 
(Pr tr.) 

100-00 

J* L. Simoneen. 

ISIlwadn, fikiuth Hlrmpnr • 

07*08 ! 

1*47 

U‘.1i4 

0*H0 

.* 

100-57 

F. 11. Mnllct. 

AnanUgfcri* VlMgapnUm • 

M-70 

8*50 

0-88 

11*00 

]•. *va 

1000*2 

J. t. SiRIOOIIfD* 

DodgMil arMi Myton • 

00-14 

8*08 

0*70 

0*97 

.. 

99-80 

Oeologteal 

Department. 

Ditto* . . 

Od'OS 

i'80 

0-00 

1-90 

*• 

Wil 

Myeere 

Cleoli^oal 

Deportment. 

Pindalg«dl» IMwa 

j 

90*79 

8*49 1 

0*90 

0-94 

0-91 
(P.tr,) j 

100-01 

J. Xfs Blmonien. 


tl wItiBintimw of Adan and Sltphant lslud( aantoia 


to Btaiffiiard 


H ttw oBBlytn an loeeiaviMo. 


For carbon, charcoal, coal or coke may be used. CJharooal 
is Itn Taxioai rcaumci to be avoided, and in nearly all the carbide 
factoiici of Bnrope, anthracite .from South Wales is used, and, 
accordtag to Bin^m, shonld not contain mote than 5 per cent, 
of adi and O’Oi pet cent, of phospbonxa. Instead, coke containing 
up to T| pet cent, adi and 0'04 per cent, of .phosphorus may be used, 
and India, if indigmunis carbon is to be uali^ probid^ly have to 
rdylhi ccke. The best Qtmdwana cokes show Vmsiderably hij^er 
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asli tban the above figures, as may be judged from the following 
data supplied by Mr. R. W. Church : — 

No, of snmjdeit. Ash contents 
Per cent. 

Giridih 1 17*00 

LodzLar 1 12*84 

Jharia field 11 15*50—20*62 

Ciridih coke averages 0-022 per cent.' phosphorus, and the first class 
Jharia cokes 0-05 to 0-12 per cent, phosphorus. 

Makom coal is, however, exceedingly low in ash (2-03 }>er cent, 
on 10 samples) and a coke prepared therefrom showed only 0-002 
per cent, phosphorus. It is possible, therefore, that a suitable 
coke might be prepared from coal from Makum or some others of the 
Assam coalfields. If we exclude* the Assam coal, we are apparently 
fac^ in India with the following possibilities: — 

(1) We must be content to use high-ash cokes (or coal), with 

the production of a sojnewhat low-grade carbide. 

(2) We must use charcoal, combining our carbide factory with 

one for wood distillation. 

(3) We must import anthracite from Wales. 

(4) We must make experiments in washing Gondwana coaU 

in order to separate the bright from the dull layers. An 
experiment on coal from Barkui in the Pench Valley 
gave the following result* : — 

Ash eonUnts, 

Per cent. 

Banded ooal (largo sample) .••••. 21*01 

Bright laywB (picked) 

Bnll layera (picked) ........ 

Bituminons coals, however, have also been used as such. Thus,, 
the Union Carbide .Company has used at the Niagara Palls, Puntuyl- 
vania, bituminous coal of the following oompoBition.t 

Per oonU 
. 05*84 

- * s . 53*77 

* • , s • 10*39 


Volatile matter 
Fixed oarbon . 
Asb 


* • 


XOTAC 


. lOlftN) 
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(This bituminous coal was mixed with lime and agglomerated in 
a by-product coke oven before charging into the electric furnaces.) 

We can, of course, obtain in India coal of as good quality as 
this in Korea and Eaniganj), but coal of such high ash contents 
is not normally used. 

The chief trses of calcium carbide are — 


(1) for preparing acetylene, and 

(2) for making calcium cyanamide. 


The only quotations of prices 1 have been able to discover are 
the following* 


urn 




. AiliS ijor ton f. o. r* Foyurs. 

101)0 




• ^10 pf IP 





• 8» S» 88 

1000 




, a; 14 „ f. o. b. U. K. porn. 

ion 




. niulor £12 per ton in 

lOlfl 




• $72 to 75 por ton York. 

1018 




. £25 


Couipiiring these rigtires with the values of the imported carbide, 
it seems probable that the pre-war price of caloinm carbide was 
about £12 to 13 pet ton in the United Kingdom or United States 
of America, anil aboiit £14-5 at Indian ports, and wo may, perhaps, 
assume a post-war price of £13*0 in India. 

I have referred above to a calculation that electric power could 
be generated by the use of coal in Central India at a cost of £4*75 
per k.w.-yr, If we combine this figure with that adopted for the 
consumption of electricity for the production of carbide, viz., a 
production of 1*6 tons per k.w.-yr., the cost of energy per ton of 
carbide produced works out at nearly £3. The difference between a 
power cost of £3 and a selling prioe of £13*5 in India seems to allow 
ample margin for the other items of cost. 

We shall experience great dififioulties if we try to draw up a definite 
scheme applicable to India, because we have insufficient details 
on many points concerning established practice and concerning 
Indian materials and conditions, which latter, however, can be 
ascertained. 

Assuming, however, that our works were to be oreoted at Buxhar 
in Kewa State, that the eleotrio energy was obtainable at a cost 


* Kenbsw, p. 77 1 U-h, mi, p. llS i MeteUargioal and Cbwpioal EngiiiMriug, XV, 
p. 718. 
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of £4‘75 per k-w.-yi., that the coal for leduction purposes vraa 
btou^t from Korea aud the liniestone from Maihar, the following 
shows the quantities and cost of energy and raw materials required 
for the production of 6,000 tons of calcium carbide per annum : — 


Eleottio ^etgy 3,760 k.w.-yi8. @ £4*75 
5,800 tons first-class Korea coal @ Bs. 6-8-0*. 
4,711 tons Maihar lime ® Bs. ISf 
180 tons of electrode carbons @ £15j:. • 


£ 

. 17,812 

. 2,513 

. 4,083 

. 2,700 

£24,408 


or £4*07 per ton of carbide. 

The above quantity of coal (actually 6,765 tons) is caloulalcd 
on the assumption that seam 4 of Kuxasia with the following average 
analysis would be used {Mem. G.8.L, XLI, p. 214) 








Per cents 

Moisture 

e 

a 

• 

a 

• 

on# 8*68 

Volatile matter 

4 

* 

• 

• 

a 

. . . 30*92 

Fixed carbon • 

• 

• 

4 

e 

a 

* a a 48*88 

a W 

• 

f 

« 

• 


• a . 11*56 

TotaXi 4 Tojoo 


This coal is, of course, comparable in quality with the Pennsyl* 
vania coal mentioned above. But it is recognised that it is of much 
higher ash contents than is usual for carbide manufacture, and that 
it might prove necessary to bring the carbide coal from a distance. 
The Korea field is not yet served by a railway, but probably will 
be a few years hence. Until the 60 miles or so of railway to tho 
Kurasia field were constructed, it might be necessary to bring p»>al 
from a distance. 

It may happen, however, that on opening up the Sohagpnr 
coalfield at Burhar, first-class coal will be discovered in quantity 


• Ks. 6 for pnrchage cost of ooal f. o. r. Kurasis and Bs. 1-8-0 for freialit. 
f Cost of lime based to liiratone at Bs. 1-8-0 f. o. r. at quany and nreight obarse of 
4 pw tom In ptaotioe, Uie melting company would toUiesa attempt to acuniro 
Its om toi^ne qusrnM. Shrold any of the^atni limsstone be obtainable aulHWciitly 
pim and Bebagpnr ooal be usable inataad of Korea ooal, the above oharaes would ba 
redizcea. " 


‘ t S^gure adopted by Iffiingham. 
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sufficient foi this scheme, foi Reader* gives the following analyses 
of coal from this neighbourhood : — 








Amlei. 

Bokahi 

(Son). 

Moisture 

« 



* 


6-2 

Nominal. 

Volatile matter 

• 


* 



22-2 

27-2 

Fixed carbon , 

• 

• 

• 

n 


57-2 

61-0 

Ash 

* 

• 

» 

m 


15*4 

11-6 




Total 


100-0 

90-8 


Judging from such anal 3 d;ical figures as are available concerning 
the limestones of Central India and the Central Provinces, that 
most suitable for our purpose is the Maihar limestone, which accord- 
ing to an analyses supplied by the Maihar Stone and Lime Co., Ltd., 
runs : — 


CaC(»a 96-03 

MgCOj 1-76 

c-jOj t • 0-96 

SiOj M5 

Loss O-ll 

Sulphur 


Total . 100-00 


With coal and limestone of the quality indicated, the resultant 
carbide would, if the conversion were complete, carry 83‘4! per cent, 
of CaC 2 , the standard at which the carbide appears to be marketed 
being 80 per cent. 

The value of the 0,000 tons of carbide at £13-6 a ton f.o.r. at the 
works would bo £81,000. The difference between this figure and 
the cost of the energy and raw materials is so large that it seems 
probable that there would still be a considerable balance left over 
for distribution as dividends after defraying the costs of working, 
depreciation of jdant, and amortisation of capital. Somewhat similar 
figures could bo worked out for sites in^ Assam, the Bokaro 
coalfield, or the West Coast of India. 

As an index to the size of the units of plant adopted in at least 
one case, reference may be made to the works of the American 
Cyanamid Co., at Niagara Falls, Ontario, where eight 20-ton 
S-phase electric furnaces consume 3,000 H. P. eaoh for the production 


Q 2 


* Cten. Bep. G BJ for 1899-1900 p 71. 
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of calcium carbide.* Such large furnaces would probably work 
very economically and give 2 tons of carbide per k,w.-yr., or IJ Ions 
per H.P.-yT., or 4,600 tons eaob annually .f 

Working only with the efiSloiency assumed for Indian conditions of 
1'8 tons pet b.w.-yr.,' or 1'2 tons per H.P.-yr., one of thwso furnaces 
would produce about 3,600 tons of carbide a year. Two furnaces 
tberefore of slightly smaller capacity would suit tbc suagested 
Indian scheme.! 

It has been estimated that the capital cost of tlin plant rorjuired 
for this sohfflne, including necessary power installation, would Im 
lougWy as follows 

4,000 k.v.fiiBtelIftt!on«it,h by-product recovery . • . 

Eileotrio tamaoe, grinding apparatus, buildings, etc. . . 


Totai. . ]a4,fSMi 

This is probably about the smallest installation that nmild In? 
eoonomcally employed, and if a large enough market for cyanatnide 
could be assured, it would be bettor to design the plant for a prodne* 
tion of 10, OW tons of carbide. Tlie power installation is assumed 

to be a portion of a larger scheme designed for oloctro-nietnllnnfiral 
purposes. ^ 


riiZ— -OofctioB Cyafumide, 

©yanamide may be produced either by heating cttlcinm 

wifW ^ T* nitrogen or by heating lime or chalk 

t^th charcoal m a current of air. The former method seems to be 

chief i'liore aro two 

belted powdered oarbide in retorts 

a streliTlrfSli’^ w a temperatiiro of 800'» to 1,000^., whilst 
a stroam of nitrogen is forced mto the retorts. This mothml soems 

b22 that, the reaction 

turJ In J rt. nitrogen being exothermic, the tempera- 

to control • ^ f 

W oonto L 1.400*C.,thoj»rodiict 

r^Tir 0 . nT quantity of oyanamido.| 

trie 4 Pfcnt of a, oyuiMaJdn wurku, 

^ owMde af 45,00$ ®® ™* MWWptlon. would he 80,000 

<?•» « «>*• typ^onSmt woiwSS ? ?ett« .till furtwera 
I Martm end B««l£„r, rKn«, pp sSlM •'““Wum fodustiy. 
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The second method is to heat the crushed carbide in vertical 
retorts (holding 300 to 500 kg. each at the Odda Works) to a tempera' 
tare of 800°0. by means of carbon rods acting as an electrical rcsis* 
tance, whilst nitrogen gas is passed in under slight pressure. When 
the tempKiraturo tends to rise too high, the electric current can be 
switched off and the temperature of 1,'100*’C avoided. The reaction 
is as follows 

CaCg+Nj^CaCNj+C. 

The liberated corbon is in the form of graphite. The solid coke* 
like block of cynnaniide is ground into hnd powder in an air-tight 
mill, after whi<-.h it is stored in ii largo silo until required, when 
it is packed in bags with a dmiblo lining and sent into commerce 
under the imuie of nitrolim, which contains ; — 

Oft( ’Nj « • ' • V 57 ]tor c'i*nf . I o ftS) ( t*) ( o L'ni p r cent . nit 

C'aO 

Cnrlion (nM grit|iliit(!) « 14 

AljOa I'tr.* 7 to H 

The nitrolim should be free from unchanged calcium carbide and 
free Unto. 

The nitrogen reciuircd is prepared in two ways. The older 
method depends upon jiassing tiir over hot copper, which retains the 
oxygon as oxide t»f cojtpor, whiclt is aftorwards rcductai to copper 
by means of water-gas. The mtwor incthod, w'itich is being genciiilly 
adopted, is to liquefy air in a Linde or similar plant and separata 
the oxygon and nitrogen by fractional distillation. The nitrogen 
thus obtained is mainly used for converting the carbide into 
cyanamide ; but a certain proportion is required fox the final grind* 
ing of the carbide, as glready mentioned. 

The reaction by which carbide is converted into cyanamide is 
an exothermic one, in consequence of which the energy consumed 
in converting carbide into cyanamide is much less than that required 
for the production of the carbide used. 

One statomont as to consumption of» energy is that 0 to 7 k.w,-hrB. 
are required to fix one lb. of nitrogen as calcium cyanamide (includ- 
ing consumption of energy in making oaloium carbide).* This 
means » consumption of from 2,362 k.v.-hrs. to 2,744 k.w.hrB. 
per ton of cyanamide, whioh figures are equivalent to a production of 
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approamately to 3 tons p« k.w.-yr. Acconliiig to another 
statement, tTiro k-w.-yrs. are required -to obtain one ton of nitrogen 
in the form of nitrolim.* This is equivalent to a product ion j)f 2 '85 
tons of cyanamide per k-w.-yr. An average figure realised in prnctieo 
seems to be that one H.P.*yr. will produce two tons of craleinni 
carbide, equivalent to a production of 2*67 tons per fc.w.-j’r. Thus 
it is stated that in Norway 100,000 H.P. is being harnessed for the 
annual production of 200,000 tons of cyananiuie.| 

If we accept 2-67 tons per k.w.-yr. as a good average figure and 
compare this with the figure of 2 tons of carbide im k.wvyr. 
tons of cyanamide) given above, it is seen that the ennsuniption of 
energy in the conversion of carbide into cyanamide mnst he very snuiU, 
as would be expected. Since we arc considering tiic instnlliition 
of only a small plant, we must adopt a figure for the prodtiction 
of cyanamide corresponding to the figure adopted f<»)' enrhide. 
Two tons of cyanamide are the equivalent of 1*0 tons of carbide. In 
adopting these two figures, we are not making any uilowani'c for 
the relatively small amount of energy required to convert the cnrhtdu 
into cyanamide, but as the final figure adojttod is well belmv the 
average figure for cyanamide, this docs not muller. 

As the consumption of enei^ for conversion of cnrbid4$ into 
oyanamide has been allowed for in the cost of prodticing eurbide, 
because no separate figures ate available, and as 1 Imve Wen tmabie 
to find any quotations of the market prices for the cynnamida in 
Europe and America, and we have no idea as to the c(« 4 t of the 
necessary plant, it is not possible to enter closely the fiiianoiul 
aspects of the conversion of carbide into cyananiidc. Ah, however, 
the profit accruing from the manufacture of 4,000 out of the 0,000 
tons of cuhide would have to be attached to the cyanantide induHtry*, 
there is little doubt that this would be profitable, if n market could he 
found for the whole of the production. 


• IV*— Cyanides, 

Potassium and sodjqm cyanides are now made in sovci'al wnys 
dependent on the souioe of the nitrogen, but the only method that 


* Kenhav, p. 

t Uaitin aaa Stolmnr,' 61. 
I Uaitin and Sartoor, p. 72. 
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vre need consider here is the process of manufaotuxe from nitrolim. 
Where nitrolim is fused with carbonates or chlorides of sodium or 
potassium, the corresponding cyanide results. In practice, common 
salt is usually employed, the reaction being as follows : — 

CaCNa+C+2NaCl«CaCla+2NaCN, 

Nitrolim 

90 to 95 per cent, of the cyanamide being converted into cyanides. 
The product, containing 30 per cent, of NaCN,* can be used for 
gold extraction. There are certain difficulties connected with this 
process duo to the possibility of reconversion of calcium cyanide 
into nitrolim and of nitrolim into carbide. These difficulties are 
stated to have been overcome by “using apiaopriatc appliances 
for melting and cooling the materials,” and the conversion of cyana- 
mido into cyanide is stated to be practically quantitative.'!' 

If pure sodium c^'anido !.<; required, the fused mixture is decom- 
posed by acids and the liberated IICN ab.sorbcd in caustic soda. 
For the purpotso of gold extraction, it appears to be a matter of 
iiidilTcrcnce whether the metal of the cyauide is sodium or xtotassium, 
as the cyanide is really used for its CN contents. The figures of 
imports of potassimn cyanide and sodium cyauide shown on pages 224 
and 225, illustnitc this point, and during the war the sodium compound 
has been to a great extmit substituted for the potassium compound. 

Ah no udvantuge, financial or technical, is derived from using 
the potassium instead of the sodium ssUt for gold extraction, any 
cyanide made in India for this purpose should be the sodium salt, 
and as apparently the mixture resulting from the fusion of nitrolim 
and salt is effective for gold extraction, f it would probably be un- 
necessary to undertake the purification of tho cyanide, although 
this presents no technical diffieultios, as long as precautions are 
taken to avoid the cfTccis of hydrocyanic acid on the workmen. 

Unless wo know tho average OK contents of the imported cyi^ 
nidcs, .we cannot tell how many tons of tho above mixture would 
be required annually to satisfy the Indian consumption. The 
equivalent, however, of every hundred tons of 98 per cent. KaON 
would be some 330 tons of the mixture (assuming it to contain 


* Ono <Knirce civtfi tttc ns uqnivnlcnt to SS (o 30 per cent. KCN ; Uinotal and 
CbcniH’ttl Knitinpcrbia, Xtll, 707. 
t Martin and Harbour, p> 78. 
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30 per cent. KaCN), lequizing foi its production the use of about 
157 tons of nitrolim ; so that the production of the equivalent of 
250 tons of NaCN annually would require the use of about 394 or, 
say, 400 tons of nitrolim. 

As with the manufacture of cyanamide, no definite scheme 
for the preparation of cyanide can be su^ested owing to lack of 
information as to details. But the difierence betw'een the pre-war 
values of calcium carbide in India of £14-5 a ton and of potassium 
cyanide of £87 a ton is so large that it would probably pay to manufac- 
ture cyanide even on such a small scale as the equivalent of 250 
tons of 98 per cent. KaCN annually. 

Investigation may show that the gold mines of Sumatra also 
use cyanide, in which case an attempt would naturally be made to 
supply this demand also. 

As a check on the value ascribed to the cyanide imported into 
India, mention may be made of the pre-war prices of 40 cents, a lb. 
ex vessel for cyanide imported into the United States in 1911, 
and of 15 cents, a lb. in Ontario, equivalgnt roughly to £05 and 
£70 a ton. The difference between these figures and those for the 
Indian imports may be due partly to a difference in the average 
CN contents. 


F — Summary. 

The foregoing note is the result ^ a preliminary investigation into 
the possibilities of manufacture in India of calcium carbide, calcium 
cyanamide, and sodium cyanide. Lack of detailed information 
prevents the sotting forth of a definite scheme .showing costs and 
possible profits, except in the very approximate manner attempted 
at the end of this summary. But such figures as are available 
suggest that there would be a considerable margin of profit on the 
manufacture of calcium carbide in India, in consequence of which 
it would probably pay to manufacture not only all the carbide 
required in India, but also other products manu&cturcd &om carbide, 
namely,* the impure calcium cyanamide known commercially as 
nitrolim, and sodium cyanide. It is thought, however, that the 
Indian consumption of these materials may not be sufficient iu 
justify the installation of an economic imit of plant. Consequently, 
the proposal is m^e that the plant should be designed to produce 
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6,000 tons of carbide annually, whicli would be disposed of as 
follows* : — 

9.000 tons cakium carbide - 

1.000 tons for sale in India, 

1.000 tons for sale in Enstem Markets, 

4.000 tons for transforence to the cyanamido factor^' yielding, 5,000 tons nitrolim 

to bo utilized as follows s*— 

6.000 tons mtrdltm — 

4.000 tons for sale as xnanuro in India, Ceylon, Java, Sumatra, etc. 

400 tons for conversion to sodium cyanide. 

Four possible sites for such an industry are mentioned, two 
using clerlric power f5<‘ncratcd from Mond gas, and two using hydro- 
electric power. Tin? site selected for investigation is Burhar in 
Rewa State. The production here of 6,000 tons of carbide annually 
by the use of electric power generated from Mond ges with recovery 
of ammonia as sulphafa*, would require : — 

£ 

Hkeiric energy^ 

4,000 k.w**yra. nt £4*75 per k.u,*yr. (frem 24,000 tons low- . 
gradu coat) , 19,000 

prodneHm of 

n,H0O tans of rirsUduFS coal at Es. 0-8-0 .... 2,513 

4,711 Urns of lime at Eh, 13-0-0 4,083 

180 tons of clccirodo carbons at £15 2,700 

For production of cf/aj/nmidc^ 

1,750 ions cif ikjuici iiitroscn-^cost of luoduction not known- 
original value 

• 

For prodveliou of ej/anide^ 

431 tons of salt (duty free) at £1*5 approaimately . . 647 


Total • £28,043 


The quantity and approjiiimato value of the products, annually, 
would bo— 


£ 

2,000 tons of calcium carbide (80 per cent. CaC|) at £1 3*5 . 27,000 

4, COO ions nitrolim (20-22 per cent, M) at £12*2 . , . 50,1 20 

825 tons sodium cyanide mix lure m> 250 tons MaCN at £70 . 17,500 


Total value or pnoDUors * £100,020 


* Judging from information received since this note was written, the scale of opera* 
tiona auggested is too small and should bo at least twice as extensive. This would moan 
a greater reliance on export to commenco with. 
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Above it was estimated very roughly that the power and carbide 
sections of the scheme would cost £134,000, It is very difficult 
to obtain reliable information on such matters, but from a careful 
analysis of the very imperfect data available, it seems likely that 
the capital outlay on the cyanamide and cyanide plants would be 
•about £60,000 and £6,000 respectively,* The total capital outlay 
required for the whole scheme would then be — 

£ 


Power plant « 10^,000 

Carbide plant 30, COO 

Cyanamide plant ^ . £i0,(i00 

C*yanide plant 5,000 


Total . £180,000 


On this basis the annual outlay would be roughly — 

£ 


Cost of energy 10,000 

Cost of materials , 0,043 

Labonr and administration 12,000 

Depreciation at 10 per cent, on £85,000 • , • • 8,500 

Hepairs and renewals at ,3 per cent, on £85,000 • • • 2,550 

Paolcing in drums 2,000 tons of carbide and 825 tons of cyanide 
mixture @ £1*5 per ton . , . , , « , 4,238 * 

Packing in bags 4,600 tons of nitrollm @ £0*5 per ton • • 2,300 

Loss in dust (carbide) 1,050 


Total szrsnnjTusB • £50,581 


Value of products 100,520 

Therefore, profits . . 41,030 

To this must be added 5 per cent, iuieresfc on capital cost of 
power plant (£104,000) included in cost of power , • 5,200 


Total rnom , £46,230 


The above figures show a profit of 48 per cent, on the capital 
cost of the chemical plant alone, or of 24 per cent, on the total 
cost of chemical and power plants. The data on which this estimate 
is based are admittedly inadequate^ but the figures arc probably 
approadmately of the right order, and the amount of profit shown 
leaves an ample margin for such charges as interest on cost of 
acquisition .of land, for increased cost ^ould this enterprise be 


* The eBtimaies of capital costs arc presumed to be on a pre-war baaia 
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undertaken under abnormal conditions, or for decrease in the value 
of the products after the war should there be cutting of prices 
due to over production in Europe. The figures, however, are suffi- 
ciently encouraging to show that the scheme outlined in this note 
is worthy of serious investigation by duly qualified people. 

In tUs note no consideration has been given to the farther 
industries dependent upon nitrolini or calcium cyanamide as raw 
material, viz., the manufacture of ammonia from cyanamide, with 
conversion into ammonium sulphate, nitrate or phosphate for use 
as fertilizers, aitd the further oxidation of ammonia to nitric acid 
by one of the Ostwald group of processes for the provision of the 
nitric acid required in such large quantities in the manufacture 
of explosives, amongst urhich ammonium nitrate may be mentioned. 

Before any such scheme as that outlined in this note can he 
carricil out , veiy careful eonsideration will have to 1)C -given to the 
competitive efi'eets of ammonium sulphate obtained as a by-product 
fr(«u eokc ov<'ns, and via the Haber process. 

It is only iicve-^sary to make a passing reference to the industries 
de})(nident upon cheap KUi>plies of acetylene derivable from calcium 
carbide, such as the manufacture of acetic acid and acetone, and 
the ttsc of the oxy-aectylene flume for w'clding, liquid oxygen suitable 
for this purpose being obtained as a by-product in the manufac- 
ture of ealeium cyanamide. 

iShouId the scheme here outlined be subsequently supplemented 
by the plant necessary for the production of ammonia and nitric 
acid, we should be providing India with a very desirable Janus-like 
or double-faced sehcnu‘ eu}iablu of providing fertilisers in times of 
peace and explosives in times of war. 

The works eunsulted in preparing this note arc as follows:— 

(1) G. hlartin and IV. Barbour : Industrial Hitrogen Com- 

pounds and Explosives, (1915). 

(2) J. Knox : Tho Fixation of Atmospheric Nitrogen, (1914). 

(.1) Bloxam’s Chemistry, Inorganic and Organic, (191S). 

(4) J. B. 0. Kershaw; Electro-metallurgy, (1908). 

(5) II. Sloissan : The Electric Furnace, (1904). 

(0) W, Borchers and W. 0. McMillan ; Electric Smelting and 
Befining, (1904). 

(7) llbdalinrgical and Ch^ical Engineerisg. 

(8) The Mineral Industry. 

(9) C. Bingham : The Manufacture of Carbide of Calcium, (1916). 
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Paper Making in India. 

B7 M. J. Coqswbli., 

ConiroUer, Printing, Statioviery and Stamps. 

From the time that piblm leaves and bimh bark ceased to be 
used as rmting sor&ces, it is clear that manufactured paper of various 
kinds has been used in India. The Chinese ate credited with making 
the earliest known paper. The Mahomedans of Central Asia !)Or* 
rowed the art from them, and with the Mahomedan invaders of 
India paper came. The Sayings of Mahomet ” (circa 866} are 
known to have been recorded on paper, but the oldest paper mami- 
script found in India dates from the first quarter of the thirteenth 
century. Oniereafter, for many centuries, paper making by hand 
was a fitirly fiourishing industry in many paits of India, especially 
in the Punjab. The numbers of men employed in the industry 
were considerable, as is shown by the :^t that in all the principal 
centres of manufacture arose separate villages or mohallas called 
after the material. 

The hand-made industry survives to the present day and the 
. . method employed are practically unchangHl. 

aa • epaiier. long-shaped book in which the village 

bania may be seen entering up his accounts is probably familiar 
to most of us. Bound ordinarily in a rough red cloth, its leaves 
are of a coarse tough badami paper. Formerly made mainly 
of old rags, and hemp and jute waste, the picseut day 
article consists largely of waste paper, repulped, and strengthened by 
an admixture of fresh fibre. The manufacture of this country paper 
at one time constii^ted a leading jail industry, and quite lately 
this form of labour has been re-introduced into certain jails. 'I'ho 
work is carried on without the aid of any maohincry of modc'i'n 
invention. The fibres are cut by hand, are pounded by the aid of a 
lever worked by men’s feet, beaten and further disintegrated by thd* 
feet of men in srmlcen troughs, and then, when the pulp is ready for 
the makers, it is gathered in a hand mould or tray that is probably 
identical with that rised by the very earliest paper makers. 
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In Europe, the hand-made paper industry remains one of some 
importance and continues to produce the highest grade paper fox 
account book and draunng purposes, but there is probably Uttle ox 
no commercial future for its In^u brother. Ten years ago, Mr. 
Kirk in his "Momigraph on Paper Making in the Bombay Ihresi- 
dency ” declared that “ it is practically habit alone which has pre- 
vented the industry from dying out utterly, A few banias still' use 
bond-made paper, but only because they hesitate to break away 
from the customs of their fathers.’* The intervening years, birt 
for the war, would have hastened the process of decay, and though 
the high price of nitusfaine-madc paper hay given a temporary stim- 
ulus to the old methods, the eflect is probably no more enduring 
than that of a draught of oxygim to n dying man. 

The comiuereiul futun^ of Indian pivpcr lies with the machine. 

It was in 17iiH that Louis Robert invented 
^'ylindrieal paper making machine, and in 
^ 1H03 Fourdrinier made his font improved 

machine, which, in essimtials, remains the standard to the present 
time. At an earlier stage, however, machinery had to some extent 
entered into the o|M>rationH of papc>r making, and in 1716 a i>aper 
mill on Kurop(‘an lines was opened at the Danish settlement of 
iWquehar in the Tunjore district, mainly for the purpose of sup- 
plying i»if>er to the printing ]>resH (qwned by the inistdon at that 
place. Aeeonliiig to the (laxetteer, this pivBs still nmiains, though 
the patwr mill lias long since disappared. 

Next, in IHIl (»r thereabouts, another tuiil on Earo]>ean linoa 
was established at Ki'rampore, in the Ilooghly district of Bengal-— 
also in connection with missionary edott. Its product was obviously 
of a distinctive sort', since to this day the Calcutta Stationery Office 
receives occasional demands for “fierampuri paper.” Vejy little 
information is fortheoming regarding this mill, Imt from the fact 
that the ehkapris, or moulds or sieves, uw*d for the making of paper 
by hand, still come from Scmnipore, 1 deduce that the paper formerly 
made at that place was hand-made, though the organisation of 
methods assured a larger output of a paper with little variation in 
its characteristics. 

It is not until 1870 that wc have record of a mill for the produc- 
tion of machine-mailt paper. In that year, the Bally Paper Mills 
started with one machine. The company was floated in England, 
and for a ^considerable period it proved very successful. Other 
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iQAcliiiies weie added and eventually there were four. The maximum 
output of the mills at their prime was about 5,400 tons per annum. 
In 1906, these mills closed down ; two of the machines were taken 
over by the Titaghui Mills, and the other two were scrapped. 

In 1879, the Upper In^ Couper Paper Mill at Lucknow was 
established.. It started with one machine, and a second machine 
was added in 1894. Soth machines continue to be in use, though 
the older one has necessarily seen its best days. The maximum 
output of the mills is 3,300 tone a year, with a tendency to decrease 
as the maobines grow more decrepit. 

In 1881, the Maharaja Soindia established a mill at Gwalior, with 
one machine. This enterprise has had a very chequered history. 
For a number of years the mill was closed down. It has recently 
been taken in'hand by Messrs. Balmer, Lawrie and Co., the Maimg* 
ing .Agents of the Bengal Paper Mills, and can produce about 1,200 
tons of paper a year. 

In 1882, the Titaghur Paper Mills were floated os an Indian 
company. Starting with three machines, the company in J902 
absorbed the Imperial Paper Mills at Eankinara and in 1003 added 
two machines from the defunct Bally Mills. There is now a total 
'of 8 machines working, with an output of roughly 18,000 tons of 
paper a year. 

Next came the Deccan Paper IMQlls- at Poona, a one-machine 
mill established in 1883, and producing about 1,000 tons of paper a 
yeu. 

In 1890, the Bengal Paper Mills started at Banigungo with one 
machine. A second was added in 1892 and a third in 1900 ; and 
the total output is now some 7,000 tons per annum. 

In 1892, the Imperial Paper Mills, already referred to, were started. 
Three machines were put down and the buildings and equipment 
generally were considered to be thoroughly up to date. But the 
business never prospered, and in 1902 it was token over complete by 
the Titaghur Company. 

There are also in Bombay itself two other paper mills. One 
at Qirgaum has one old machine and is employed almost entirely 
in the making of heavy brown paper, which is utilised .for the manu- 
facture of rollers for ginning cotton. Another mill has been estab- 
lished in the last few years by Messrs. D. Padamjee & Sons. It 
is a break-away from the Deccan Mills, and has one mafthina 
water supply is obtained from the municipal mains. Wrapping 
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papers form the principal portion of its output, but during the current 
year the proprietors have undertaken to make 350 tons of paper 
of various sorts for the Bombay Government. Again, at Surat, 
there is another small mill, but its condition is such as to make 
working very intermittent and its output is negligible. 

Finally at Punalur in Ttavancore, there is one more small mill, 
with a machine of doubtful reliability, where brown wrapping paper 
is produced. It is all disposed of locally at high rate.? now, but under 
normal conditions there would not seem to be any remunerative 
market for its output, and indeed before the war the mill only worked 
spasrawlicfilly. 

This completes the list of Indian paper mills, and it will be seen 
that the total output of all the mills that can be considered seriously 
roughly 30,000 tons a year. The total demand for paper 
in the country is put at about 75,000 tons a year, so that very nearly 
two-thirds of the pre-war requirements had to be imported. 

Notwithstanding the fact that India undoubtedly pioduces an 
enormous variety of suitable papeivmaking materials, the existing 
Indian mills were consistently undersold before the wat in many 
descriptions of finished paper, and further they made use of a great 
quantity- -some 13,000 tons in the year 1913— of imported wood 
pulp. The industry was without question in a verj’ sliaky condition. 
The dividends of the Titaghur Mills wore nil for the three years 
1913-14-15, and tlunigb in the same years the Bengal Mills paid 6 
per cent, the capital had been written down from Es. 100 per share to 
Es. 26. The Couper Paper Mills paid dividends, but put practically 
^nothing to depreciation or renewal account, and the Poona Mills 
'also were taking the last ounce out of their machinery, with no provi- 
sion for the future. 

And BO, despite the fact that for a number of years juist Govern- 

Rswfflaieriih ment had been conducting investigations as to 
the utilisation of new fibres, and specially 
bamboo and wood pulp, no really practical advance in the 
commercial exploitation of India's great natural resources had 
been made. Concessions were applied for and sometimes granted; 
schemes for the pulping of bamboo, hath, spruce, bagasse, hemp 
stalks, end at least eighteen varieties of savannah grasses were 
examined and debated; but the only visible results that 
to my notice in fourteen years were a small book printed on 
paper made from bamboo, Embodying the results of Sindall’s 
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“ Enquiry into Bamboo in Burma,” a few sheets of paper representing 
the results of trials with bamboo in the Titaghur Mills, and the 
laboratory samples produced as the outcome of Mr. Bartt’s work 
at the Allahabad Exhibition and at Dehra Dun. For the rest, the 
grass variously known as sa&ai, baib or bhibar (hchnemm augmli- 
fdium), with a stiffening of imported chemical wood pulp, continued 
to be the staple material used for better class papers in th<s Titaghur, 
Bengal and Lucknow Mills ; and cotton rags with a yet larger 
admixture of wood pulp made the Foona paper ; the lower classes 
in all the mills being compo.sed of waste paper, grass, jute and hemp 
waste, with a liberal dasc of china clay to fill up the cracks. Capital 
was shy of pre-war x^rospects in the Indian paper trade. 

With the progress of the war, the consequent difficulties of obtain* 
ing wood pulp from Europe drove the Indian 
Mt^OTogp^ *” **** incmased use of sofwi grass, and 

* ^ * simultaneously directed yet more attention 

to tbo other available raw materials; whilst the higher prices 
obtained for their ijroducts enabled the principal Indian companies 
to make provision for extensive refitting of their mills, so that affer 
the war they might be better qualified to meet renewed competition 
with European makers, as well as the competition with America 
and Japan, which has grown sinoo the war began. But even when 
the Indian Paper Mills are fitted with up-to-date machinery, econo- 
mical power, and all available means of utilising waste products, 
much will seem to depend upon the extent to which associated 
industries are developed in India. Whatever raw materials may 
be used— -whether grass or wood or rags— they all require to be, 
chemically treated before they can pi-odiice j».aper. Up to now, 
bleaching powder, caustic soda, rosin for sizing, china clay and 
aluminoforric have all been impoi*tcd, as have been also the colours 
used for toning white pai^rs and dyeing coloured papers. Of late 
years, some use has been made of the rosin produced at the Govern- 
ment distilleries, and there are now prospects of china clay being 
produced on a commercial scale in India. The use of the «lect»)- 
lytic metbg^ of bleaching is also piaoticablc. With a wealth of 
fibres to draw up<m and with an adequate local .“^upidy of chemicals 
at a reasonable price, India certainly ought to be in a |>osition not 
only to produce the whole of her own requirements of ordinary paper, 
but a’so to become one of the greaji pulp exportc-s. That some 
measure of protection would he required until these imsoent industrial 
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developments attained strength is probable ; but whether that 
protection will be forthcoming is a matter on which 1 am not in a 
position to speak. 

The war has stimulated the manufacture of certain descriptions 
of paper formerly imported. For example, 
the thin bank paper used for typewiitmg is 
now produced by both the Titoghur and Bengal Mills, So is the 
soft-sized impression paper for uso with duplicating machines. 
Medical anxieties for the soldiers' health led to enquiries as to 
the production of special latrine jiaper in India. This is elsewhere a 
specialised nmnufarture. au<l no facilities exist for the production 
of an article exactly similar to that commonly used in Europe 
and America. But a thin hadmni x>aper is c.xpected to serve the 
same purxmse, and large quantities of this are being made in 
Indian mills. 

Wax paper is another special line, outside the activities of the 
ordinary paper mill. Uigent demunds for iucteused supplies of 
this class of |>aper resulteil in the produetioii of a quite satisfactory 
sunqilo by an Indian firm in Calcutta, and extenHivc orders have 
been placed with them. 

I have not yet found it possible to obtain a satisfactory carbon. 
pu|K*r of Indian make. 'Prom time to time, spiicimens which ]>romise 
well have been submitted to me by Indian firms, but in eveiy case 
it has been found that hulk supplies arc oily, liadly coated and 
exceciiingly “ mossy.'’ There is a gooil (qicuiug for a of 

miitable qiiuiity at a rcasonalile price, and 1 understand that a 
Eiitojs'an firm in Calcutta has xilans on foot for producing it. 

Diilieuliies in rtganl to xmiior in England threatcncHl to interfere 
with the Hupx»ly of {lostcuiris t.o India. Th«rcux>on the Indian mills 
pnxiuml a suitalde imard, and arnuigementM were mtule for printing 
the ctmis at the (lovernment I’nsss. No bias than sixty-three 
millions of tliese caiils have betm prenrided for. 

Though an advance has liecii nuuie in the output of mauufactured 
stationery writing paxxsr, euvuloxies, etc., — ^it 
draw* probable that for some yours to come the 

* ' finer qualities of writing jiapers, ^ud sjiccial 

drawing and printing jinxicrs, will continue to he imported. But 
there are other directions in which openings oiler for the further 
Jevelopment of the Indian paper-making trade. Largo quimtitics 
of strawbourds, used for book biiuling, were formerly imported from 

a 
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Holland and olihet European countries. Since the war, trade with 
Japan in this commodity has vastly increased, and I have had to 
place the whole of my demands on Government account in that 
country. There is no real reason why the boards should not be 
made in India. Some years ago — ^in 1906 — a company for the 
manufacture of boards was started under the management of Messrs. 
F. W. Heilgers and Oo., who also manage the Titaghur Paper Mills. 
Machinery was installed, and the sample boards produced gave 
good promise. But it would seem that appliances which gave 
good results in Europe required to be supplemented in India under 
different dimatio conditions, and specially in he humid atmosphere 
of Calcutta in the rains. At all events, the working of the new 
factory did not prove a success. In the then condition of the paper- 
making trade, as a whole, there was no indination to throw good 
money after bad in further experiment : the mill shut down in 1910, 
and ^e company liquidated. 

Paste or pulp board for the manufacture of railway tickets and 
other like purposes is another fertile field now lying iailow. The making 
of pasteboards, with a stiff inner sheet and thinner paper pasted by 
hand on either side, is an old and well tried method. Formerly, 
large quantities of such pasteboards were bought by the Stationery 
Office for making labels for goods wagons, but for some years now 
they have been dii^laced by pulp boards, made in the Indian mills, 
These are in reality only a ^daUy stout papw, made on the ordinary 
paper-making machine. They appear to be insuffidently stiff and 
insufficiently regular in make to suit the requirements of the railway 
ticket-printing machines, and it is understood that the North Western 
Hailway Press is ,now again making ordinary pasteboards for rail- 
way tickets. There are, however, prospects of the production in 
India of strawboards and machine-made pasteboard of European 
quality at a comparativdy early date, when these make-shift hand- 
made pasteboards will probably follow hand-made paper* into 
desuetude. 

There is just one other point that deserves mention before this 
brief sketch closes. Before the war, the selling price of Indian- 
made- papers wu cantro'led solely by the price at which imported 
papers could be sold. Since the rj^r, comment has been made upon the 
fact that the Indian paper mills have made large profits. It is the 
fact that they have done so ; but it is equally the fact that most of 
the ordinary sorts of paper m England have, cost consumers from 
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baif as much again to double the price at which they have been 
procurable in India. By the aid of the Indian mills, the armies 
in India, in Mesopotamia, and to some extent in Egypt have been 
kept supplied with paper and forms ; the wants of the civil adminis- 
tration in India and in some of the further East colonies have been 
met ; and, though the private purchaser in this country has had his 
difficulties, al! essential publications have been ma’ntained without 
break. 

References. 

Mouogra])h on Paper Making in Bombay by B. T. F. Kirk, I.C.S. 

Mouugmi>h on Paper Making in Punjab, by H. W. Emerson, 
I.C.S. 

Monograph on Paper Making in E. B. and Assam, by J. N. Gupta, 

I.C.S. 

Monograph on Paper Making in Bengal, by D. N. Mookerjee. 

Report on manufacture of Paper and Paper Pulp in Burma, by 
R. W. Sindall, F.O.S. 

Report on the Investigation of Bamboo as Material for production 
of Paper Pulp, by W. Kaitt (fndian Forest Records). 

Report on the Investigation, of Savannah Grasses as Material fox 
production of Paper Pulp, by W. Raitt (Indian Forest 
Recdhls). 

Motes on the Utilisation of Bamboo for the Manufacture of Paper 
Pulp, by R. S. Pearson, I.F.S., F.li.8. (Indian Forest Records). 

Mote on the Development of the Paper and Pulp Industry, 
by Sumj Narain, Bar.-at-Law, Public Prosecutor, Delhi. 

<%apters on Paper Making, Beadle. 

Paper Making, Cross and Sevan. 

The Art of Paper Making, Watt. 

Manual of Paper Technology, R. W. Sindall, F.C.S. 

** Paper,” Encyclopaedia Britannica. 

The World’s Paper Trade Review (published weekly, 58, Shoe 
Lane, London). 

The PajMjr Maker and British Paper Tmde Journal (published 

■ by S. Chas. Phillips St. Co., 47, Cannon Sirtsst, E, 0. 4). 

Bamboo fur Paper Making, by R. W. Sindall, F.O.S. 


R 



254 


Indian Mmitimis Board Hmdbook. 


The Paint and Allied Industries in India. 


By N, Bbodir, 

Chemist, Govcrument Test House, Alipur. 


The usefulness of paint when applied to struettnes depends mi 

^ ... , , . the ox'idatiuu of linseed oil, when exposed to 

CW««o<l 1 HU. 

which, reinforced by appro]tmte tinoly divided solids, known as 
pigments, forms a valuable protoctivo, and incidentally decorative, 
covering. The mixtwe of pigment, and linseed oil in the best 
proportions, being usually too thick for application, is dibit cd 
with volatile liquids, such as turpentine, known ns “thinnera.” 
A varnish contains no pigment, and tho necessary strengthening 
of tho iilm is attained by the incorporation of hard resins, iisnally 
copals. A varnish film is thus not only transparent but hard 
and lustrous. 

The manufaeturo of paint, varnish and painters’ materials, viz., 
tho necessary pigments, oil and thiimers, forms an important grouxi 
of industries. Some of these are entirely unropreseuted in India, 
some are in a more or less experimental stage, while others are well 
established. Probably none, however, has reached the development 
that tho country’s resources justify’ and which may bo anticipated 
in the future. 

Unfortuimtoly, no iigiu'es arc available for the value of Indian 
manufactures. The values of general imports of paint and painters* 
materials during the last five years wore as follows 

Imports of paints and painters' materials into India from 1913 to 1918. 


1013.14 

1014.15 
lOlS-JS 
IftlO-t? 
1017.18 


£ 

1148,800 

603,001 

641,110 

706,346 

644,864 
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The recent increase in the value of imports is due to greatly en- 
hanced prices, as the quantities imported are much less than in 
pre-\rar times. For example, the average price of red and white 
lead, which are grouped together for statistical purposes, has risen 
from about £24 per ton in 1913-14 to £05 in 1017-18. Tha imports 
include, besides those materials which have not so far successfully 
boon miinufactured in India, many wliich are made in the country. 
They also include large quantities of ready-made paints, most 
of which could more advantageously be made in India. 

It will ho convcniinit to consider first the position of India 
, , with regard to paint materials. The most 

awnue as.o. ijiiportant of thc.se is linseed oil, which is used 
in jiahit maldng as “ raw,” “ refined ” or “ boiled ” oil. The raw 
oil is obtained jty jtrcHsing flax scud, which is grown in several 
parts of India. A large jn‘<tp<jrtion of the seed is exported to 
Kurope and pressed there, tbo residue or “ cake ” being sold as 
cattle fo<Kl, The cake amounts to over seventy per cent, of the 
original seed and, as there is little sale for it in India and it 
must therefore bo shipped to Emmpo if it is to find a market, 
the advantage that the Indian manufacturer would otherwise have is 
naturally diminished. Nevertheless, a very flourishing oil-pressing trade 
has grown u]>, as have also the more technically difficult operations of 
refining and hoillng. Refined oil is a partially bleached oil, which 
is used in white paint, and is usiudly prepared by treating raw oil 
with sulphuric acid. Boiled oil is prepared by heating raw or 
refined oil with small quantities of “ driers,” usually lead and 
manganese compounds, whereby it becomes not only much more 
rapid in drying but gives a harder film. 

Indian raw oil is generally of good quality and is probably 
on tho average better than imported oil. The quality of boiled 
oil is, however, a more important matter and this is rather variable. 
That of the best makers compares favourably with imported oil, 
but there is also much inferior oil on the market. On the whole, 
however, the industry may bo considered to be in a satisfactory 
condition and there is certainly no need to use imported oil. 
Tarpeiitine is obtained by the distillation of the xesinoDs sub- 
- .. stance exuded by certain kinds of pine, tho 

^ ‘ residue being rosin. The turpentine of different 

eountries varies according to the species of june from which it is 
produced, and Indian tuzpen^e cannot bo considered to he quite 
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as good as Aineiican, which is the most important variety, 
first-grade Indian turpentine, which forms much the greatest 
portion of the output, appears, however, to be suitable for jKiiut 
and varnish making. The lower grades have their uses but are 
unsuitable for general purpases. Their indiscriminate cinplo}'ment 
has probably earned for Indian turpentine a reputation below its 
merits. 

The turpentine industry * iji India is of quite recent origin.- 
In 1900-01 the production uus only 1,600 gallons increasing to 29.5)00 
gallons in 1910 and about 120,000 gallons in 1916-17. The un- 
exploited sources of tui'pcntino in India aro coiiHiderablo and, as 
the production in other countries seems to be increasingly incapable 
of meeting the demand, India may eventually become an exporting 
country. At present, however, the profluctioit does notr equal 
the demand and no doubt importation will be nccessaty for sniiie 
time to come. The increasing use of turi>entbic substitute, s may 
help towards a better balance between production and consumption. 

Turpentine substitutes arc generally petroleum distillates with a 
range of distillation approximating to that of turpentine. It may 
completely replace turpentine in ordinary paint, but in the luanu' 
facture of vami.sh it must be' mixed with real turpentiius. Several 
brands are made in India and the output could doubtless be increased 
indefinitely to meet the demand. 

The natural pigments found in India are barytes, ochres and 
PI aunt certain kinds of red oxide ; also a few minerals, 

* ‘ such as china clay, which are occasionally used 

in paint, and gypsum, the use of which is rather undesinablo than 
uncommon. Many Other minerals have been suggested and some- 
times used locally as pigments, but they arc geuemliy ill adapted 
to the purpose and make very poor paints. 

Barytes, which is found in the Madras Presidency, Bnjputana, 
Ohota Nagpur and the Central Pirovinccs, is the natural form o£ 
barium sulphate. It is a white, transparent substance oharaetorised 
by its unalterability. It is used not only in white paint, to which 
in moderate quantities it gives increased permanence, but as the 
base of many coloured paints. As it is, at least accortling 'to English 
practice, a oonstitaent, often a very large constituent, of most 
paints, its occurrence in India is a matter of some importanoo. 


* Seo page S76 
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Yellow and red ochres of goed quality are fourd in the jKatni 
district. Inferior ochres and certain kinds of red oxide occur 
in various parts of India. The Indian red oxides that have so far 
been found arc, although quite good in other respects, of poor 
colour and therefore of limited usefulness. The best natural red 
oxide comrs from the Persian Oulf and is imported in its crude 
state into India. This importation will probably continue, until 
artificial red oxide, which is a by-product of several industries, 
is produced in India. 

The various deposits of ochres, red oxides and other ferruginous 
minerals have, received more attention than their importance merits. 
The demand for ochres is not vorj' large and some quite good mines 
appear to be unworked. The value of these materials in their 
crude state is small, and the greater pjirt of their cctst is due to the 
expense of the grinding and levigating required to reduce them to 
the necessary degree of fineness. Many country products, popular 
as substitutes for more conventional pigments because of tiieir 
cheapness, are cheap merely because this treatment bas been 
omitted, and they are used in such a coarse state that they neces- 
sarily produce poor paint. They are frequently so hard that 
proper grinding and levigating would cause them to be much more 
expensive than the pigments they arc supposed to replace, fiomc- 
times their chemical composition is such that good results cannot 
be expected, and frequently they are of poor colour or lacking in 
capacity. The immediate need, therefore, is not the discovery of 
fresh deposits, still less experimenting with new materials, but 
more machinery and skilled labour to utilize present resources. 

Sieuna and umber are not found in India, but these pigments 
although useful are not required in large quantities, and their 
absence is not a matter of importance. It is notore to be regretted 
that no chalk deposits suitable for making whiting appear to l)e 
known. 

The most important of the artificial pigments is white lead.* 
This has so fax not been manufactured in India, although the feasi- 
bility of making it has frequently been considered. Attempts to 
make red lead have, however, been successful and a good quality, 
probably better titan the average of the red lead previously imported, 
has recently been ptaoed on the market. As the only xnaterial 


* See page 113. 
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required for the manufacture of red lead is metallic lead, which 
is produced in Burma, there seems no reason why India should not, 
after a time, be independent of imported red lead. Another lead 
pigment, which mi^t be made in India, or, more probably, Burma, 
is the so-called “sublimed white lead.” This comparatively new 
pigment is essentially basic lead sulphate, real white lead being 
basic lead carbonate. It is prepared directly from galena (natural 
lead sulphide) by the volatilisation and oxidation of the ore. [It 
is therefore a cheap pigment, and, as it has proved very successful 
in America, its manufacture here is worth consideration. It has, 
however, so far not been given a proper trial under Indian condi- 
tions and therefore only a tentative suggestion as to its manufac- 
ture can legitimately be made. 

The manufacture of anc white (sane oxide) has been considered, 
but, as it is mde by the direct ojddation of metallic zinc, it is 
usually manufactured in zinc-producing countries. Its manu&c- 
ture in India from imported zinc appears to offer little advantage, 
but as the refining of zinc concentrates from Burma is likely to be 
developed in the near future, the manufacture of this and other 
zinc pigments may become possible. 

The various lead chromes, which arc yellow and orange pig- 
ments, are all made in India, as is Prussian blue and also, naturally, 
the mixtures of chromes and Prussian blue that form the important 
Brunswick and chrome greens. Chromium oxide green (which is 
quite different from chrome green) is also made. In these cases, 
imported chemicals are usually used, but no doubt this will be 
amended in the future. Of other pigments, lamp block may 
shortly be made in India, but there seems little prospeot of the 
manufacture of ultra-marine. Some pigments of minor importance 
co^d readily be manufactured in India, were the demand suffi- 
cient. 

It will bo seen from this summary that Indian products include 
all that is necessary for the vehicles of ordinary 
iaSmta^taSa, mineral resources and established 
manufactures' provide all the pigments neces- 
sary im some few paints and a large proportion of the pig- 
ments in other oases. Those pigments which soon nnlikely to be 
made in India are, by reason of their comparatively awt^H con- 
sumption, of no great importance and, if the projected new manu- 
factures, particularly that of white lead, come into successful 
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operation, India can become almost independent of imported mate- 
rials. Even in the event of our reverting as regards paint materials 
to pre-war credit ions, our dependence on imports is probably less 
than is the case with Briti.<th inamifacturers. and the balance of 
advantage is dctsidcdly in favojxr of making the majority of paints 
in India. The ini])ortaiicc of studying local conditions and the 
convcniGiicc of ready coiunniiiication between manufacturers and 
consumers <fi«ijw»t. be igiumd and, other things Ijeing equal, it is 
for these reasons of the greate.st advantage (hat paints, except of 
the simplest cliartietor, should be made in the eountiy in which 
they an* to be used, 

The aeiual process of jjaiiit making calls for little, comment. 
In principle, it is mcivly (he (horough grinding and incr»rporation 
of the pigments with oil and the sub.sec|nent mixing of the stiff 
paint. HO j*rodu<‘cd with the necessary oil and t.hiimers. Its suc- 
cessful operation is a matter of adequate maehimiry and skilled 
lahour. Unrr>r(tuiii.ti>Iy, it euiinot be said that all Indian factories 
fulfil these conditions, and some ujqueir consistently to turn out 
jKior jiuint. The. mtfavoutuble impression naturally produced htts 
undoubtedly re-acted <*n thosis whose products are satisfactory and, 
in stnne ciwes, has caused it to lie thought that good paint civunot 
be pnaiuced in India. It, however, li.ardly ailee.ts the general 
c|uest.iou ami those wlni an* prt*|'Mvred to take proper precautions 
in buying and to fsiy a reasonable price can, iii normal times, get 
what they wjint; while, under war conditions, the best Indian- 
made paint has shown a nuuked superiority over tliat imported. 
This is largely duo to the exceptionally favourable position us 
n'gai'clH supi>lies of linseed oil. 


Varnieh, 

(Vqud varnish is the most important kind of varnish and is 
sold under such names as “ c(»j«d,” “ body,” “ carriage,” “ oak,” etc., 
varnishes, (fold sise is also a varhtty of copid varnish, (lopal 
is a general term covering the majorit.y of the hard vaniish-making 
resins. The grading is eontpHcatcd but the best, that is the 
hardest, varieties come from Africa. Most of the varnish sold 
in India is made from copid imported from Singapore. This is 
one of the softer resins and g^ves a. varnish of m^hun quality. 
Varnish usually contains about 20 per cent, of copal, the other 
materials being linseed oil, turpentine and turpentine subetltuie. 
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As the latter are all obtained in India the position is exceptionalljr 
favourable, particularly compared with that of the English makers,, 
who have to import all their materials. The plant required could 
readily be produced and the general principle of varnish making 
is simple ; nevertheless, considerable difficulties are to be expected 
in any attempt to make high-class varnish, such as would satisfy 
the railways. The method of varnish making, in outline, consists 
of melting the copal and aftertvards adding the linseed oil and 
driers. When solution is completo, the mixture is allourcd to 
cool and the thinners added cautiously during the cooling. The 
actual details of the operations are entirely a matter of prolonged 
practical experience, and the manipulation of varnish necessitates 
a proper supply of skilled labour, It will be a matter for regret 
if the industry does not become established in India, but it is not 
one to be undertaken lightly. 

Cheap varnishes arc made largely from rosin and range Ima a 
mmple solution of the rosin in^ a petroleum distillate to coutpfex 
mixtures containing tung oil, etc. The simpler rosin varnishes are 
made in India, and some of them have a lej^timato application for 
certain special purposes. The comparatively modem tung oil pre- 
parations which, as far as is known, are not made in India, are the 
i^st rosin varnishes for general use. They are not, however, an 
adequatfueubstitute for copal varnish and stand exposure poorly. 

Spirit *^amiBheB made from shellac include shellac varnish,” 
“knotting,” “French polish,” etc. They are essentially solutions 
of shellac in spirit and therefore, os India is the principal shellac 
producing country, can advantageoiisly bo made in the country* 
Lacquers are also varieties of shellac varnish but atqipar to be 
usually imported, although there is apparently no essential reasois 
why they should not be made in India. 
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The Manufacture of Glass in India. 

By Awreh C'iiatteuwx, C'.I.E. 

Th« art «f glaHS waking rpaflicd a IukIi dfgrw of perfection in 
the. tiim’H of file early Koiuan I'iniperorK ; hut 
»t#ry. equivalent HiniiiltaiieoHH ilevelopinent has 

been traced in India, although what he terms * Indian glass ' is 
mentioned by Pliny a« ticing of superior quality, which ho attributes 
to its manufacture from crystals. Archseological explorations in 
India, have resulted in the discovery of a number of small ^ass 
vessels ; but such relics are crude specimens of a very primitive 
industry. Whether they were Miad<* near the sites in which^ they 
have been found or whether they were brought from a distarice, is not 
known. No traces survive of an ancient Indian glass industry in 
India, and all that is e<‘rtaiu is that in the sixteenth centurj’ it 
exulted as an established industry which had not advanced beyond 
the stage of producing a very inferior material, utilised almost 
entirely for the manufacture of bangles and, to a very limited 
extent, for small bottles to hold perfumes and for flasks in which 
to store Ganges water. The demand for glass bangles tros, and 
still is, almost universal, and the industry was carried on^ in many 
places ; but nowhere i^d it rise above the dead-level of inferiority 
just described. 

Buchanan, in bis journey from Madras through Mysore at the 
beginning of the nineteenth century, in reference to the industry 
at Muteodn, graphically depicts the state reached in the art of glass 
making at that time. After describing the processes employed and 
the resttlte obtmned, he says, “ The glass maker’s furnace here is 
rather better than that of Chenna-pattana ; but still it is extremely 
crude. The auuiufaoturen say that wheu the army of Lord 
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'Cornwallis left Sermgapatam, tl ^7 gathered with much puns a 
rxTxtnber of broken bottles, which they found where he had encamped. 
'These they thought a treasure ; but, after having been at the 
expense of bringing the bottles to Muteodu, they found that their 
furnace was not sufficiently strong to liquify European glass. The 
bottles were then reduced to powder and mixed with alkali, but 
these materials produced only a useless white mass. Our ^oss, 
therefore, is considered by them as useless as oiir cast iron ; for 
neither of these substances axe in a state upon which the fixes of 
the natives have any effect.” 


The manufacture of glass and glass articles in modern factories 


Modem manutaetnre. 


in India is only a quarter of a century old. 
Between 1892 and 1900, five glass factories 


were established, of which two were Indian concerns which did 


not long survive. The remaining three were under Europt>an 
management assisted by men brought out from glass works in 
Europe, and two of the factories were well equipped with largo 
modem smelting furnaces and plant and arc believed to have 
been amply supplied with capital. The first, established about 
1892, closed in 1899 ; the SMond, worked from 1898 to 1902, and the 
third opened in 1900 and failed in 1908. A final effort on the part 
of Europeans was made in Madras in 1909 ; but after about three 
years’ work, the company was compelled to cease operations and 
finally went into voluntary liquidation. The industry seems to 
have had a peouliax fascination for Indians, who undeterred by 
the failures of comparatively largo concerns nin by Europeans, 
started 16 glass factories on a smaller scale between the years 1906 
and 1913. In some instances, they obtained assistance from the 
European trained j^ass workers who elected to remain in the oountxy 
after the failures of the earlier ventures ; in others, they relied 
upon Japanese ^ss workers under the control of Indians who had 
been to Japan to learn the trade. The experience available from 
the failures which had already oconzred does not seem to have 
been made much use of, and in no case were thorough preliminary 
investigations made, such as we now deem essential, if any new 
industry were to be started in this country. The result was that, at 
the outbreak of war, only three of these factories were in operation 
,and none of them was making a 'commercial profit, though the 
Talegaon factory, under the aid of the Paisa Fund, was paying 
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its way on the somewhat peculiar and uon-commezcial lines on which 
it was run. 

Bcccnt enquiries show that there are now in India about 20- 
glass factories at work. Of these, 7 are situated. 
bsSTlndiff" ' Firozabad and are entirely engaged in the 

manufacture of chovri glass, which is purchased, 
and ivinclkd by I)ang]c makers in both the United Provinces* and 
the Punjab. Formerly, the glass for the bangles was made from 
indigenous materials gathered more or less in the locality : but in 
reernt years, since the manufacture of chouri glass was started at 
]btj]air, the use of local materials has been given up and the 
glass IS now made with imports d soda, with lime from Katni and 
with sand from the cjountry to the soutli of Allahabad. The coal, 
of coua'se, conies from Bengal. Firozab^id thus possesses no natural 
lulvaatttges for the manufacture of glass, and the trade flourishes 
there almost entirely because of the large colony of glass bangle 
makers. The factories devoted to th^ production of chouri glase 
are in the hands of Hindu capitalists, who are stated to have invested 
roughly about four lakhs of rupees in the industry, and the outturn 
of glass is estimated at between 20 and 30 tons a day. The largest 
glas.s works in the town are just outside the railway station, and 
iicre the proprietors have installed a gas-heated furnace of quite 
a modern type. The glass manufactured is very soft, obtained by 
tlie use of a considerable proportion of alkali. This is necessary 
because the bangle makers work at a comparatively low tempera- 
ture and would be unable to deal with hard glass. For this reason, 
appiirciitly, cullet or broken glass is not employed. The output of 
tlie furnace is about four tons of glass a day and the proprietors 
si ate. that last year their gross outturn was about 900 tons. The 
glass is prepared in a great variety of colours, and the demand is so- 
conwidprablc tliat tlio ' plant has recently been duplicated. Thwe 
arc Iwtwwii nO and fiO factories in Firojaabad where bangles are made. 
The bungle niakers work in gangs of from 12 to 20. round a central 
furnace fired with wood. The furnace is cheaply constimcted of 
mud and the temperature is not very high, Bach hangle 
has an assistant, and as yet no improvements hrfve ^en mtr^uoed 
into their methods of working. A Parsee firm established m ^oaa- 
bad have, however, since the outbreak of war made oonadoiable 
gtridft* in the mantriiHituie of bangles in inutation of those fonnerly 
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imported from Austria. They have discovered that suitable glazing 
materials can be obtained from England, and after a number of 
experiments have succeeded in constructing a muffle in which these 
glazes can be successfully melted on to the bangles. The industry 
at the present time is in a very flourishing state and is in the hands 
of enterprising intelligent men, who are willing to adopt any sugges- 
tions that seem to be practicable. It represents a turn-over of at 
least 20 lakhs of rupees a year and probably supplies one-third of the 
Indian demand for bangles. The Firozabad industry, is undoubtedly 
the best established branch of the Indian glass trade ; but whether 
this satisfactory state of things will continue in. peace time, will 
largely depend upon the education of the bangle nwkers and the 
improvement of their productions. 

In his notes on the industries of the United Provinces published 
in 1908, Mr. A. C. Chatterjeo furnishes an 
manufjurture***™* *** interesting account of the state of the glass 
industiy *at that time and, comparing the state 
of things as described by him with the present condition of the 
industry, it is evident that substantial progress has been mode daring 
the last ten years. Although plate and window glass, pressed glass, 
•oprical glass, soda-water bottles and, with the exception of a few 
■rou^ tumblers, table g^iass ue not yet made in India, direct enquiries 
'have established the fact that there axe now 12 glass works 
engaged mainly in the production of lampware and, to a less extent, 
of bottles and carboys. Stimulated by the demands for specialised 
forms of glass passing through the Indian Munitions Board, several 
factories have, with some degree of success, turned out glass tubing, 
flasks, beakers, petri dishes and test tubes of non-resistant glass, 
.and one or two small concerns have been started to work up 'glass 
produced elsewhere to meet the demands of the scientific labora- 
tories controlled by the Indian Medical Service. Apart from the 
bangle trade, the capital invested in the gl^ss works now running 
is probably not less than 16 lakhs of rupees : but it is very difficult 
to frfune even an approximate estimate as to the value of the monthly 
•outturn. The maj(]|ity of the factories have been recently started 
and their record so far is, in most cases, a continuous struggle against 
•difficulties, due partly to inexperienced control and lack of trained 
labour and partly to short supplies, at very high rates, of essential 
xsi^ materials such as soda and coal. 
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Tlie (Ictnaud for glass in India is, to some extent, indicated by 
the value of the imports which are classified under the following 
heads : — 


Taul£ 1. — Imports of glamt into India. 


Articles. 

Value (in 

lakhu o£ 

ruiiccs). 

f 

1913-14 i 

1016-17 

101718 





ItH. 

Kh. 

BangioH 

. * 

• 

80 

43 

35 

Boaflii and falso fioarlc * 

• • 

« 

24 

21 

24 

Short and |i1ato glasa . * 


a 

22 ^ 

28 

23 

Lampwaro 



1? 1 

n 

18 

iiottloa and phlala • » 

» « 

* 

14 ! 

10 

; 

Sodsvstw bottlaa . . 

t • 


• i 

0 

Tabkswaro • # e « • 

• • 

* 

8 

7 

10 

Mirice11an(>oa8 « • * • 

« • 

• 

10 

15 

i 

16 

1 


Total 

t 

100 

150 

1 

1 102 

I 


Dedncfcions regarding the (^cct of the war can only be drawn 
from this tabic if it is remembered that values have incrciiHcd 
enormously and that current prices have been nearly doubled. The 
imports of bangles have very greatly decreased in value and still 
more in voliitne. The value of imported larapware is practically 
unchanged, but the i]uantity has decreased by probably 60 per cent. 
The reduction in the consumption of. kerosino otl has not been on 
a correspoiiding scale, and, as the imported glass from Japan is of 
very inferior quality, it will be approximately accurate to assume 
that nearly half the requirements of the oonsiunors have been met 
by the Indian glass works. On general grounds, therefore, wo may 
assume that the value of the outturn of glassware by •organised 
factories in India is, at the present time, not far short of 20 lalfh* 
of rupees a year and, if to this we add the value already arrived at 
of the bangle glass trade at Firoizabad, we arrive at a minlTniim 
total of 40 lakhs a year. 
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The general conditions under wMch the glass indiutry in India 
has hitherto worked are described in Appendijc 
In^^!*** *** **** ® Report of the Indian Industrial Com- 

mission, which clearly shows that, if the mdu8tt7 
is to flourish in India, the haphazard methods of the past must 
be abandoned and the industry developed on scientific lines. Aa 
we have seen, the industry has reached considerable dimensions 
under the stress of war conditions ; but as these will now gradually 
pass away, there is bound to be a severe set-back unless, during 
the transition period, efocts are made to improve matters. In the 
words' of the Indian Industrial Commission, “ The glass industry, 
even in its simplest form, is highly technical and can be efficiently 
earned on only by scientifically trained managers and expert work- 
men. The present stage has been reached by importing men, only 
partially equipped with the necessary qualifications, from Europe 
and Japan and by siding Indian students' abroad to pick up 
what knowledge they can. The glass industry is a closed trade 
and its secrets are carefully guarded, so that the latter method has 
not proved conspicuously successful.” It is now urgently necessary 
that the industry should be assisted by competent experts, and the- 
problem which the Government of India will have to face, if the 
reconunendations of the Indian Industrial Commission are accepted, 
is how to set about the task with the least possible interference 
with the vested interests which have grown up and which tmdoubtcdly 
deserve consideration. 

It is difficult to assign adequate reasons for the location of mo.st 
of the factories in the places where they have been started. The 
personal element was probably the determining factor and, under 
peace conditions, some of the factories will find tbemsclve.s very 
severely handicapped by the great distances which separates them, 
from the sources whence they derive their raw materials, os{)ccialIy 
when there is no compensating proximity to markets for the finished 
goods. Naturally, the cry for protection after the war has been 
strongly raised; but it should be poiut(id out that this will nofe 
help existing factories if the industry is, in the futuns developed 
on sound principles. We may assiimc that it only requires the 
application of what ore now well-proved methods to the problem 
of establishing the glass industry in India, and the result will be the 
establishment of new works which will prove even more formidable 
competitors than foreign factories situated in Europe or Japan, 
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It therefore seems to be inevitable that most of the existing works 
will be unable to continue working and it will be their fate to succumb 
either to external or to internal competition. These facts are fully 
recognised by the managers and proprietors of existing glass factories, 
and, almost without e.vception. they propose that the initial errors 
they have committed in selecting sites for their factories should 
be minimised by special concessions for the transport of raw materials 
and manufactiirwl articles over the railways. There are, no doubt, 
anoniaHe.s in regard to the railway rates and they have been brought 
prominontly to light ; but in the economics of the indu.stry, they play 
an extremely unimportant part and they .should not be. allowed to 
obscure altogether the main i.s.sHe, which centres round the fact 
that the sites for ino,st factories have initially been selected 
regardless of the. fact that the assemblage of the raw' materials 
would involves heavy transport charges. 


Leaving for the, present the diflicultics which the proprietors and 
ninnagnrs of glass factories have created for 
*■ ' themselves by their total disregard of transport 

questions, we may turn to the consideration of the most urgent 
probicnus re(iuiring technical investigation in the immediate future. 
Tiie.s(! relaln to tin*, design and construction of furnaces and the 
nuinufael.ure of cnicible.s aiul |iot.s. Every gla-ss factory in India 
depends upon .hiblmlfiore for llrebri<*ks and fireclay, and most of 
them obtain their erueibies and melting pots from Japan, though 
attempts have been iiukIc, but with a v(‘ry limited degree of 
success, to prepare tlnaii l(M-ally. The nuijon't.y <tf the. furnaces arc* 
built aft<*r the pattern introduced by the Japanese workers and are 
open-lired. Either because the design is faulty or because the 
luHti'rials us»‘il are of inferior quality, these furnaces last only a 
few mojillis. They are e.xtruordinarily extravagant in fuel, and 
most of the factory managers admit the con-sumption of from 
2 to as much ns 4 tons of coal pi*r ton of glass melted. In 
some ense.s, rygeiieralive gus-lired funiuces are in use and in one 
or two instances the glass Is melted in tanks. These latbir are com- 
jjarutively eefuiomical ; but owing to imperfections, both in the 
design and in the maleriats of which they are constructed, they 
have not fully come up t.o c.\pc!ctationa. * 

It Bcureely s«'enis open to doubt that In attempting to help the 
Indian glass industry, the first step should be to deal with these 
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matters. Designs for furnaces of different types can be easily 
procured ; but considerable expert knowledge and local experience 
is necessary to decide between tbe claims of conflicting methods 
of preparing glass for a specific purpose. A more difBlcult matter, 
however, is the provision of suitable fire-resisting materials. Much 
valuable work in this direction has been done for the iron and steel 
industry and the results obtained should be of some use to glass 
makers. No one in India has succeeded in making crucibles, and it 
is not yet clearly established whether this is due to the defects in 
the material employed or to lack of experience in manipulating it. 
Before the war, crucibles were chiefly obtained from Japan and 
the average price paid for them was Rs. 20 each. Now they cost 
Bs. 80 each and the glass makers are, iu most cases, making 
energetic but futile efforts to render themselves independent of 
Japan. 

It is not easy to arrive at an accurate estimate of the cost of 
making glass, even when, such accounts as are usually kept are 
available for examination ; but a comparisrm l)etwecn the value 
of the outturn on a good working day with the value of tlic outturn 
in the course of a year reveals an appalling degree? of inefficiency, 
almost entirely attributable to furnace defects. Exx^erts to deal 
with these problems should, therefore, be tmgaged. 

From information furnished by the manufacturers of glass in 
India, the following table, showing the comi>ositiou of glass mixtures 
used in India, has been prepared. 


Takm 2 . — VuriouH yhm mixtures mvd In India, 



1 

2 

1 

4 

1 

; 

0 

7 

8 

0 

Situct , • 

KKI 

100 

1(H) 

t(N) 

1 *""" 1 

lOft 

100 

100 

im 

100 

Smia . . * 

<K) 

50 

1 

40 

42 

50 

43 1 

22 

m 

63 

Lime . • • 

10 

10 

12 

20 

15 

! > ' 

i « ' 

1 , 

10 ; 


(2i 

Snltpotro 

.** 


o 

• V* 

4 

! ! 

A 

m 

i 


10} 

Vum . 

I ••• 

••• 

... 

«•* 

50 

{ m 1 

1 , 

1 

1 

• 1 

••• 

• 1. 


OtW items ou ’asUmally uHotl Hucih as niaiigHineSci, mJi leul, urMfniie an i borax 
are the quautities Involved bohtg very Hniall 
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Except in two instances, where cullet is employed, the glass is 


Raw maleilala. 


invariably composed of sand, soda ash and 
lime with, in some instances, a rather con- 


siderable percentage of potassium nitrate. The high percentage of 
soda ash makes the glass expensive, since this chemical must be 


imported from abroad ; but it renders the glass easily tusible and 
therefore suited to the inferior refractory materials employed in 
the furnaces. Although sand suitable for glass making has been 
found at a number of places, for reasons not very apparent, all 
the glass factories in India, with but two exceptions, rely upon 
the crusliod sandstone from the hills south of Allahabad at Loghra 
and Bargarh. Tlie sources of supply of lime are more widely 
distributed ; but the soda ash hitherto used has invariably been 


imported and is usually supplied by Messrs. Brunner Mond & Co. 
Ju addition to the raw materials, which actually form part of the 
finished product, the fuel used in melting them is an important item 
and bulks very largely in the cost of making glass. Except in 
one or two instances where wood is used, the fuel comes hrom the 


Bengal coalfields and the cost increases with the distance it has to 
be hauled to the factory. The largest, and apparently the most 
successful, glass works in India is situated at Naini, a few miles 
from Allahabad and close to the sand stones of Lo^ra. It may be 
interesting to compare the prices paid for raw materials at this 
factory with those paid by a recently established concern in Bombay. 
At Naini. sand costs lour annas a maimd as compared with fifteen 
annas in Bombay ; lime at Naini is Be. 1 per maund as compared with 
Xt.K. 2 in Bombay ; soda ash at Naini is Bs. 9-G-O per cwt. as compared 
with Jts. 0 in Bombay, whilst coal is Bs. 13 a ton at Naini as compared 
wnth Bs. 24 in BouilUy. Add to these disadvantages in respect of 
the cost of iirocuring raw materials, the additioiml fact that the 
Bombay factory is fully exposed to the competition of imported 
glass, while the Naini factory is protected in the markets of Northern 
’ India by a railway lead of several hundred miles, and it is obvious 
therefore that the latter enjoys enormous advantages due to its 


location. 


The two most imimrlant items in the cost of making glass in 
India are (1) coal and (2) soda ash. The coal is chcajmr the nearer 
it is used to the mines from which it is obtained. Other things 
being equal, then, a glass factory stands a better chance of surviving 
when it is situated near a coalfield. With gas-fired furnaces, the 

s 2 
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quality of coal is not of so greab an importance as is generally assumed 
to be the case. Instead of soda ash, which is anhydrou.s rurbonate 
of soda, sulphate of soda is largely used in Europe in the nianufactiiTe 
of glass ; but to obtain the same result, approximatoly 40 per cent, 
more sulphate of soda than carbonate of soda must be used, and 
further, a batch containing sulphate of 80 <la requires a hijilier tem- 
perature to produce the neccssjwy reactions to form silicate of soda. 
Whether under those conditions, indigtmous sulphate of soda ean 
compete with soda ash is not known. A cheaper soim-e of .wda 
is, however, a matter of such groat Importance that attention may 
be seriously directed to the im/ sftils of Northern fttdia which 
contain both the carbonate and the sulphate. In the puoi. they 
were the basis of the indigenons gla.ss industry, and it i.>< |Mtwsibln 
that investigation may bring to liglit d<‘positH suinciciiiiy rich (o 
ntake it worth while oxtruoting the salt and refuiing it. Tim most 
probable direction to which the Indian glass maker may Imtk for a 
cheaper source of alkali is the soda deposits at Magatli in Itritisli hlasi 
Africa. Magadi lies about f»0 mites to the south of Kairnln and .17b 
miles from MomlMssa. Now that the war is over, there slinidd Ik- no 
groat delay in completing the railway comniutiicaiion lietwceii Mugadi 
and the sett, and competition hetwetm soda ash and Mugadi swla 
should materially benefit the Indian glass industry (sue also |Mige 7t>). 

The next question for consideration in dealing with the firoblem 
of the improvement of the glass industry, is how to provide for 
the training of glass technolo)i;iBts. At present, as we have seen, 
the gloss manufacturer in India is confined to the proditriion of 
a vciy soft soda glass, only suited fr>r a limited range of wares, anil 
it is obviously necessary to expand the basis of the iitdustry liy the 
prmluctioa, ns soon tis [lossihle, of higher qualities of glass suited 
for a wider mng(> of articles. There is an immense inarket in India 
for sheet and ]>lntc glass and even a larger market for hnttles and 
phials. The former is as yet unoxploitod, while the mamifseturu 
of bottles has only jnst been commenml and no aoda- water Imttles 
have been made. As soon as the difficulties connected with the 
furnace materials have laten satisfactorily solved, the cxiwricnce 
gained with the glass industry up to the present time seems clearly 
to indicate that there are good prospects for further developments, 
provided that the details sre worked out by competent experts 
and that, at the outset, skilled workers are freely imported to 
train Indian labour. 
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It in true that a considerable number of men have been trained, 
in the last few j’ears, by the Austrians and 
La ttur icuities. Japanese who were brought out to India in 

etninf'<*ti(m with the pioneer elTorts, to which reference has already 
been iinide. Useful work has been done by the Paisa Fund at the 
I'idegatm fllass Works in training glass blowers, and the expansion 
of the industry under war conditions is chiefly due to the supply 
of ni«‘H who have come from this place ; but the men ate not well- 
tr.iiiwfl and the inferior quality of Indian glassware is partly due to 
this fart. There are, however, signs of progress under the pressure 
of war demands, and this is satisfactory as furnishing evidence that 
a uell-deviHod scheme for the training of glass workers will meet 
with .success. 

During the war, it was easier to find capital than labour, and the 
iiiuiiagers of every factory have complained of the shortage of skilled 
iiieu and the difficulty in training fresh hands. At present the 
glass blower dominates, the situation and, though he earns very high 
wages, there is much friction between the managers and the men. 
'Hu* glas-s industry has come to stay ; but without aid from the 
State, it is likely to make very slow progress in the future. Adequate 
arrangcinents are necessary to provide for the thorou^ training 
i»f glass blowers and men to work glass-blowing machinery. Oper^ 
tiitUH nee-d not be on an extensive scale ; hut the technical staff 
should, at the beginning, he much larger than would be Justified 
by ordinary commercial considerations. So much of the work 
will be of an experimental character, the results of which should he 
placed at the disposal of those already engaged in the indusb^, that 
a .subsidy to a private factory will hardly meet the case, and it seems 
desirable that the next step in developing the glass industry should 
be taken by Government and should consist in establishmg a glass 
factory equipped with, an efficient technological laboratory and 
provided with a competent staff of exqjerts and skilled glass workers. 
^ It might, at first si^t, seem possible to make a considerable 
advance in the technology of glass in Inffia by utilising 
glass works for piaotioal experiments hut it is a^ost certain tha 
none of them are really in a position to do suoh work, and that 
such a method will cause inordinate delay. A Gpvemn^t 
factory is, therefore, essential : hut it should only be sfa^d after 
the problems to he dealt with in India have been examined by a 
man in the glass trade, whose technical knowledge, experience and 
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breadth of outlook 'will be sufOicient to enable him to indicate 
generally the steps which must be taken to establish the industry on 
a firm footing. The technological aspects are not dissimilar to 
those which will have to be encountered in establishing any diemical 
or metallurgicsl venture; but the training of the workmen is a 
very special problem, for the solution of which the experience of the 
past is not likely to afford much useful guidance. 

The question of the transport of raw materials to the glass fac- 
tories has already been discussed. There remains the question of 
packing and transport of finished articles. The Indian Industrial 
Commission has made recommendations regarding railway adminis- 
tration to facilitate the future develt^ment of indnstries in India, 
and there is nothing in the glass industry wUch calls for exceptional 
treatment, unless it be that emphasis should be laid on the necessity 
for extra care in handling crates or cases containing glassware'. 
It may also bo urged that, as the ratio between the net weight and the 
gross weight of glass packed for transport is asually very low 
and as railway rates are charged on gross weights, a- specially low 
classification may well be allowed to glass in transit. For the packing 
ot glassware, the crates made from reeds grown in the bed of 
the Ganges are very satisfactory, and every facility should be 
given to enable glass factories to obtain supplies. 

The economics ot the glass industry have, as yet, i)een imperfectly 
studied and till more data are available,- little that is likely to be use- 
ful can be said regarding tho selection of sites for glass work.s. It 
should be noted tl^t in the glass industry there is but little waste 
of the raw materials in the processes of manufacture, whilst n cheap 
supply of coal is undoubtedly an impoi-tant factor. Ideal condi- 
tions fin' the manufacture of glass would bo realised, if suitable sand 
could be found in proximity to the coalfields. It has been suggt'sted 
that whilst glass is best made under such conditions, the glass blower 
may economically work in the neiglrbourhood of large .markets for 
glass-ware, obtaining his glass from a largo central factory and 
re-melting it in comparatively small furnaces. This is what the 
bangle makers now 'do. Attempts have been made to utilise elec- 
tric furnaces for glass melting and apparently witli some degree 
of success. The development of electric energy in India from water 
power nuiy, in the future, possibly render it practicable to adopt the 
electric fttmace to the glass blower's requirements ; but at present, 
neither is the electric furnace sufficiently developed for use in India 
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nor is a sufficiently cheap supply of electricity available, and future 
lines of development must be framed on the assumption that, 
except in the neighbourhood of the coal mines, the cost of fuel will 
always be a heavy item in glass manufacture. 
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Cocoanut Industries of the West Ck>ast of the Madras 

Presidency. 

By 0. A. Inkes, T.C.S., 

Director of Industries, Madras. 

In the year 1913-14, the year previous to the outbreak of vrar, 
the principal exports from the chief ports of the west coast of 
Southern India {Mangalore, Tellicherr}% Calictit, Cochin and 
Alleppey) were the following : — 


Table 1. — Principal exports from west coast of Honthem India in 1918-14, 


Article. 

Value 
[tlunisnnds 
of rupees.] 

Products of the cocoanut^- 



Rs. 

(1) Copra 

• • • 

* 

180,77 

(2) Coir ..... 

• ■ • 

. 

103,4S 

(it) Cocoanut oil « . 

... 

* 

09.(t5 


Total 

• 

377, iJO 

Other products*-* 




(1) Coffee .... 

... 

. 

132,28 

(2) Pea . . * • 

• • . 

« 

64,83 

(2) Pepper ..... 

■ . • 

. 

61,70 

(4) Kubbor .... 

... 

• 

30,28 

(5) Ginger .... 

• « • 

• 

15, Ot 


Total 

. 1 

1 

323,10 
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Striking though these figures are, they do not bring into adequate 
relief the outstanding importance of the 
•cocwliratf"'* ** *** cocoanut as an economic factor on the west 
coast, and naturally they give little indication 
of the part played by the products of the palm in the domestic 
life of the people. It is probable that in recent years most of the 
.available copra on the west c(»ast has been exported either in the 
form of copra or in that of cocoanut oil. At any rate, in 1917 large 
•quantities of copra were iuqmrtcd from Ceylon to supplement west 
•coast supplies. It is also probable that a fair proportion of the 
.available coir is exported in the form of yarn, matting or rope. 
But copm, cocoanut oil and coir do not exhaust the products of 
a tree, every part of which has its own definite use or uses. The 
leaves are used for hutting and rtsding, and f<»r the manufacture of 
brooms, Itaskcts and umbrellas, or are burnt for manure. The 
shells arc the fuel of the coast. The juice is drunk either fermented 
or unfemientcd and is niade. into jaggery and distilled into arraek. 
'The nuts are eaten, the oil is used for lighting and in cooking, the 
trunks are employed in building or are used as water pipes. Along 
the littoral, moreover, almost the whole population is dependent 
on the «*ocoanut for its livelihood. The tretw Iwlong almrwt exclu- 
sively to small Indian cultivators. Thousands of boats ply on tlie 
eweks and luiekwateTs which fringe the ,c(»ast. taking coir, copra 
and c»K*oamits to Cochin ami other exjunt centres. The majority 
•of the male population earn their living by poling these bouts or 
by tapping the trees for toddy, gathering the nuts, sjditting the 
hiuiks or preparing the copra. The women beat out the fibre and 
twist it into yarn. Coir yarn is to some extent the currency of the 
coast. Every evening one may see women carrying hanks of yam 
.to th(> nearest sho}>keeper and exchanging them for rice, chillies, 
tobacco and ^dher household necessaries. 


It is impossible t.o give my accurate. stati8t.ice of the arek planted 


Iti cuiiivation. 


up with the cocoanut palm on the west coast. 
The croT) is a pt^nuunent one, and no annual 


statistics t»f ticnuge are }mblishcd by the Agriculttn’al I)«i>art.mcnt. 
It luay safely be estimated, however, that on the west coast half a 
million acres arc planted up with the tree, and that not less tlian 
1,600 nuts p<'r acre arc a normal annual crop. The total annual 
crop, therefore, may be estimated at not loss than 800 million nuts, 
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worth at pre-war prices nearly four crores of rupees. The tree 
can be grown inland up to an elevation of one thousand feet 
but flourishes best near the sea. The west coast consists of a 
long narrow strip of land which is almost entirely cut off from 
the east by the Western Ghats. The rainfall is extremely heavy 
and numerous streams and rivers flow down from these hills to 
the sea. Owing to their velocity, they carry with them enormous 
quantities of organic and vegetable matter, and as the results of 
this discharge over many hundreds of years, large low-lying strips 
of land have been gradually formed in the sea, and the lagoons 
and backwaters, which form an almost continuous waterway, from 
Trevandrum in the south to (Jalicut in the north, have come into 
existence. It is aloo^ the shores of these lagoons and backwaters 
and along the banks of the rivem that the cocoanut flourishes 
best and yields most abundantly. Tho long line of backwaters 
moreover has only one important outlet to the sea, namely at 
Cochin, and British Coohin is accordingly tho great market and 
port for all products of tho cocoanut. In localities sucli as those 
mentioned the palm grows with extraordinary luxuriance, hut the 
cultivation is admittedly inefficient. There are no large planta- 
tions under European management, and the industry is almost 
entirely in the hands of small Indian cultivators. Overplanting is 
the commonest defect, but no attention has yet been paid to the 
selection of seed nuts with the object of increasing the copra content. 
In well-organised estates in the Straits Settlements, 4,000 nuts am 
said to produce one ton of copra, but on the west coast on tho 
average not less than 7,000 nuts are required to prmlnce tho 
same Quantity. The Madras Agi'icultnial Department has now taken 
up the study of the cocoanut and has opened four exptvimental 
stations where seed selection, methods of cultivation and other 
questions will be investigated. 

Before the war, tho most important of the products of tho 
Coon cocoanut, from the point of view of fweign 

export trade, was copra, the dried kernel 
of the nut. The oil wliich is extracted from copra is used on 
a very largo scalo, mainly in the manufacture of edible oils and 
fats. The course and distribution of the copra trade are in- 
structive and can best bo ^ exhibited by the following comparative 
statistics. 
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Table Exports of copra and cocoamd oil [foreign trade) from the 

Madras Presidency 

CorttA. COCOANLT OTL, 


Yoar. 


Quantity ; Value Quantity Value 

[thousands [thousands [thousands [thousands 
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I<< will bo 8Coa that while the export of copra stea^ly inozeased 
from 125,000 cwts. valued at Rs. 18*70 lalchH in 1900-7 to 762,000' 
cwtH. valued at liy. 155*46 laklm in 1913-14, exports of cocoanut 
oil Ouotuated and wew* no fpieater in 1912 — 14 tliau they had In'cii 
in 1906-~8. In the live years preceding tlu’ war, Gcnnany took 
nearly 73 per cent, of the cxjiorts of cojtra fi*on» the west coast, Init 
only 33 per cent, of the exports of cocoanut oil. The predominant 
]Misition occupied by Gennany in general and Hamburg in parti- 
cular in the edible oil seeds trade before the war is well known, and 
litany reasons for this predominance are given in the evi^nce 
pnwtnled to tlie. Committee on edible and oil producing nuts,” which 
sat in the United Kingdom in 1915. It would take too long to deal 
with the mutter in (letail, bnt the broad fact appears to be tliat 
lieforo tlie. war vegetable oils were in far greater demand on the 
eontinont for edible purposes than in Kngland. Oentiany liad a 
(urthcr advantage in that there was a very large <h*iiiand in tlie 
country for cixioanut oil cake for feeding stock, and an excellent 
system of inland waterways enabled this cake to bo distributed 
cheaply. The trade in oil seeds, moreover, was csrofdlly fostered by 
the admission of the raw material into Germany free of duty and by 
the imposition of a duty on cocoanut oil. At aiay rate, whatever 
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the cause, the fact remains that Hamburg was the most important 
market in the world for the oils and seeds required for the edible 
•oil and fats industiy, and that very numerous crushing mills were 
situated on the banks of the Elbe near the town. The copra was 
•crushed in these mills, and while the cake remained in Germany, 
much of the oil was exported to Holland, for use in the margarine 
factories, and also to the United Kingdom. In 1913, for instonco, 
no less than 30,236 metric tons of cocoanut oil were shipped front 
Hamburg to England. The sudden stoppage of exports of cojim 
to Germany was a severe blow to the west coast, but it may be 
hoped that much of the trade with Germany has permanently 
•diverted to the United Kingdom. The war has greatly increasi'd 
the use of maigarine in the United Kingdom, and many factorips 
for the production of edible oils and fats have come into oxistetice. 
The immediate result of the war was not only a revival of the 
trade in cocoanut oil with the United Kingdom but also a large 
increase in the export of copra to the home country. The trade 
in. copra has been checked by shortage of stnanvers in India and of 
man power at home, but copra is essential for the manufafitun* rtf 
high-class edible oils and fats, and when normal conditions are 
restored the United Kingdom will probably be an important 
•customer for west coast copm. France, however, has taken the 
place of Germany as the principal buyer of copra, exports to that 
•country having grown from 68,000 cwts. valued at Ks. 13'72 lakhs 
an 1913-14 to 419,000 cwts. valued at Bs. 77*99 lakhs in 1 910-17. 

Copra is the dried kernel of the cocoanut. The ripe nuts are 

“"“‘•a "veiy « « f t.l« 

season of the year and arc husked by being 
struck on a sharp pointed stick fixed vertically in tins ground. The 
husks are then carried away to the soaking pita, and the kernels 
which are still enclosed in Hard shells ate removed to the drying 
grounds. The shells are here held in the left hand and struck 
sharply across the centre with a knife, the opevariim dividing them 
into two halves each containing half the kernel. These halves are 
•dried in the sun, and after two days’ exposure the kernel shrinks 
•and comes away easily from the shell. The kernel is dried in the 
sun for a farther two or three days according to the weather 
and is then ready for^ sale as copra. It is important to avoid any 
damping of the kernel daring the prooess of drying, as any mdisture 
sets up mould and causes fungi to appear which reduces tiie value 
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of the copra. Nuts which arc cut before they are thoroughly ripe 
arc cspceialiy apt to breomr dincoioured in this way. and no amount 
of drying will save them from becoming inferior copra. Malabar 
copra properly prcpjurd is eminently suitable for edible purposes, 
and for years has stootl at the top of the market. The following 
typical prices in Europe which are published in the bfK*k ‘‘All 
Atfont Cocvnmds’* illustrate this remark:— 

TaiUjS Z.— Prices of copra in 2912 and 1923, 
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In (Vyloii, the copra is onUuarily grilled on a frumework of 
trays coiistructMl over a ]til in which a lire is kindled W'ith ctK'Oaimt 
shells. Ill other countries, it- is drhd in kilns or in mon* modern 
hot air rotary drying niucliines. It is la’licvcd that Mr. John Grieve, 
a Cochin merchant, experimented with kilns in Cochin many yearn 
ago, but the experiments were unsucceasful, and sun drying is the 
universal practice on the weat coast. In most cocoanut countries 
the objection to sun drying is not only the loss of time involved, but 
also the fact that it is impossible to rely on brilliant sunshine during 
the whole period of preparation. This latter objection, however, 
docs not apply for several months on the west coast since from 
December to the end of March hardly a drop of rain falls. It is 
true, however, that during the monsoon months very little copra 
can be prepared on the' west coast, and probably one reason why 
artificial drying has never come into vogue on the west coast is 
that the copra industry is mainly in the hands of snutll merohants, 
who have no capital to invest in expensive drying maohines. But 
many people ascribe the superituity of west ooeat oopira mainly 
to the fact that it is sun dried, and in view of the fhot that Malabar 
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•copia not only commands a higher price than any other copra 
but is also most economically prepared, it is doubtful whether 
any advantage would be gained by resorting to artificial drying. 
For export purposes copra is sliced into small pieces and is shipped 
in bags each containing cwts. 

Copra is very rich in oil content: According to the book 
“ All About Cocoamts , which has already 
Cocoanut oil. quoted, Malabar copra yields 68 i)er rent, 

of oil, Ceylon 65 per cent., while that from Manilla copra is as low 
as 59 per cent. Malabar oil, or to give it its trade name, CO(;hin 
oil, is the finest coooannt oil in the world and at one time 
commanded a 35 per cent, premium over Ceylon oil. Ev<‘u now 
it keeps its porition, though with a smaller margin. Thus in April 
■and May 1912 the following prices were quoted in Europe for 
Cochin and Ceylon oil respectively per ton : — 

Table 4. — Price of cocoanut oil in W12. 


QuotatioD. 


Coisiiin. Oi'jiloii. 


£«.<{. £ d. 

■April spot . . 40 00^4110 0 

April-Hay o, 1. f. . . . > . . • . 48 10 0 | 41 0 0 

The characteristic of the best Cochin oil is that it is colourless 
.almost like water. Formerly the copra was pnissed solely in 

■country chekhua or oil mills, which consisted of u large wootlcii 
mortar firmly fixed in the ground and a corresponding pintle rcv4ilv- 
ing inside it. The pestle was worked bjA a lever which a ]mir of 
bullocks carried round in a circle. Even now these primitive oil 
mills are still seen, and they are said to produce the liest oil. But 
in Calicut, Cochin aj)d Alleppoy their place has been almost entirely 
.taken by power mills driven by oil or steam, Most of these mills 
are known as “chuck” mills, chuck being a corruption of the 
Malayalam word ehdkku and, as thtir name' implies, they ara similar 
in principle to the country ^lekku with the cxc^uption that the 

mortar and not the pestle revolves. The chucks which arc usually 

■of cast iron and are made in local foundries, each require about 
.3 B. H. P. to drive and deal with about 50 lbs. of copra per hour, 
■and mills of 16 and 20 chucks are not uncommon. One hydraulic 
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mill coDBisting of t'\!iro cage presses exists - at Cochin. In the 
chnek mill, the copra is sliced into small pieces and is then fed into 
the chucks. The oil as it is extracted runs out through a hole in 
llie bottom of the chuck and is conducted by a trough ox pipe 
to a barrel or other receptacle. The residue mixed -with a little 
gum arnbic is poonac or cocoannt cake, valuable both as a food- 
KtnfT for cattle and as manurp. Before export to Europe, hou'ever, 
tlio oil is carefully filtered and othcr^visc treated in the yards of 
the shipping houses in Cochin. Most of the cake remains in the 
♦’ountry, but before the war there was a considerable though 
rlitiiJnishing export to Oennany. Before the war, the value of 
coeoanut cake as a foodstuff for cattle was hardly known in England, 
but the war has made, a great change in this respect. 

The course of the coeoanut oil trade is exlnbitcd in the following 
stilt i.stics : — 

TAUt.w !).— EiejioHs of eocoaniU oil from the Madras Presideney. 
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('ulcuita, lioiiihny, Hungoon and Karachi all impini large 
(juuiititicH of ciK'iauiiit oil from the west, coast but, before the war, 
the foreign <‘X|iort trade was on the downward grade. Tlie reason 
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probably is to be found ia the fact that copra is less bulky than 
cocoauut oil, and while it does not need to be packed in expensive 
nnalrH or barrels, there is less risk of loss or wastage on the voyage, 
Germany, moreover, as has already been noted, deliberately 
encouraged the import of copra for her crushing mills, by admitting 
copra free of duty while imposing a duty on cocoauut oil. The 
oil is usually shipped in casks made at Cochin of white cedar [Dyttoxy- 
lon Mal(d>a/ricmi), an exceptionally clean hard grained wood, free 
&om resin or other deleterious matter, which might discolour the 
oil or otherwise injure its quality. Even before the war the cost 
of barrels amounted to an extra charge of Hs. 30 per ton, but owing 
to the scarcity, not only of hoop iron, but also of white cedar, the 
cost of packing has gone u^ to many times that figure. The extra 
cost of packing in expenmve casks or barrels might be saved by 
the use of tank steamers, but the fact that the oil solidifies at a 
temperature of 68° Ear. has hitherto prevented tihe adoption of 
this expedient. It is believed, however, that tank steamers have 
already been used to convey cocoahnt oil from the Plullipines to 
the United States, and no doubt they will make their appearance 
sooner ox later on the west coast, especially as a huge copra crushing 
mill is about to be established at Emaknlum near British Ciichtu 
by the Tata Oils Company, Ltd. 

Little pregress has hitherto been made in the Madras Presidency 
in the industries baaed on the use of cocoanut 
«<wesa«t Qii, Messrs. Best & Co., however, refine cocoanut 
oil at Pondicherry, ami the pnsluct, ujider ilio 
name of cocoatine, has practically displaced the ti.so ot yhl in 
European households in the Madras Presidenry. Mntvover, the 
Government Soap Factory at Calicut, which tises large ipuuitities of 
cocoanut oil for the manufacture of soaps by the cold pnK*ess, 
has been remarkably successful, and it is pro^ble that after the 
war there will bo a largo developincnt of wmp uiaking on the west 
coast. In Ceylon, the dossicated coroainit industry has attained 
large dimensions, about 30 millions lbs. Iwing exporUsl every year, 
but an attempt made some years ago by Messrs. Andrew k Co. 
of CaHcut to introduce the industry into Malabar ended in loss 
and was abandoned, A new use for charcoal made from cocoanut 
shells has been found since the war begin. The charcoal absnrba 
gases to an extraordinary degree, and was being made on a 
large scale near Cochin for use in anti-gas respirators. The shells 
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were carbonised in pits, but if, as is probable, the demand for 
coooanut shell charcoal continues after the war, it would probab'y 
pay to carbonise the shells in closed retorts and to recover the by- 
products. Cocoanut shells if carbonised slowly at low temperatures 
are exceptionally rich in acetic acid, as the following analysis 
recently made at the Indian Institute of Science shows : — 

?er oMt. 

Charcoal 37'4 

Acetic acid 0'O 

Methyl alcohol 1*54 

Xar 8'6 

The ash both from shells and the husks is extraordinarily rich 
in potash, and makes a vahiable manure. 

Coir is the third great branch of the cocoanut industry, exports 
of manufactured coir (excluding ro 2 )e) having touched nearly 50,000 
tons valued at more than a crote of rupees in 1913'14. The figures 
are given below:— 


TabIiB 6 . — Exports cf wmufwAured, codr {exduiing tope) from ike 

Madras Presidenoy. 
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The industry is entirely a cottage one. As soon as the nuts 
are husked, the husks are carried ofi and buried 
yarn.* ****^ *“^“**7 : qu banks of rivers and backwaters. 

The husks remain buried for at least 8 or 9 
months and sometimes are left in the pits for as long as 18 months. 
When they are taken out of the pits, women beat them with wooden 
mallets on a stone or block of wood, until the fibres ore thoroughly 
separated from the pith or outer skin. The pith is then shaken 
out and the fibre thoroughly washed. It is then teazled by being 
thrown up and down between two sticks, an operation which not 
only removes any small particles of p:th which >nay still bo adhering 
but also has the effect o! mixing thoroughly the long and short 
fibres. The fibre is then ready for spinning either by hand or 
by the spinning wheel according to the custom of the locality. 
This operation is entirely performed by women. Some of the hand 
spinners are exceedingly expert, and arc able to spin with both 
hnndri simultaneously. The usual method is to mil out the fibre 
in lengths of one foot slivers. Those slivesrs are twisted together, 
other slivers being added as rorpiircd and the spun yarn being 
held in position by the tms. The spinning wheel is in use in 
Travancore n<iar Anjengo and Qnilon, but further north spinning is 
done almost entirely by hand. 

The process described above is tliat followed in the districts 
such as Anjengo and Alapat, where the best yarn is produced. In 
some distriebi, however, the soaking of the husks is disjMsnscd with 
or is impossible owing to the luck of suitable creeks or backwaters. 
The resulting yarns are tisually coarse in texture and reddish in 
colour and are w’eakenod by adhering particles of jiifh. The best 
yams are absolutely fi-ec from pith and an*, a bright, many of them 
almo.st a golden, colour. AH the best colmircd yarns arc pmduced 
in neigbbottrhoo<ls where the rise and fall of the tide are roast 
marked. Tlus reason is said to be that large quantities of gases 
are generated by the soaking husks which discolour and render 
brackish the surrounding waters. The lidos wash away these 
accumulations of gases, and it is in this constant scouring that tire 
value of the tidal creeks and backwaters to the coir industry lies. 
Husks are fre(iuontly soaked in tanks and ponds which are not tidal, 
but the fibre is never o.' the same bright colours or of the same 
durable nature as that obtained from husks soaked in tidal bock* 
waters. All the most famous yarns, Anjengo, Alapat, Ashtamudi, 



Cocoanui IndustTies of the West Coast oj Oie Mad/ras Presidency, 285 

Farur and ’Vycombe come from localities vbicb are favourably 
situated in respect of tidal action, and large quantities of busks 
from noxtbem districts where conditions are less favourable axe 
sent to Anjengo and other southern places to be soaked. Yams 
are named after the district or village in which they were made 
and are distinguished not only by colour but also by their twist. 
Alapat and Anjengo are the most high priced yarns, but Ashtamudi, 
Vycombe, Farur and Kama are also well known. All these, yams come 
from the neighbourhood of Alleppey or the districts .urther south. The 
speciality of Ciochin is a thick roping yam. Calicut yams (Beyporcs, 
E. Fs, Farappanagadis, etc.) are generally speaking of inferior quality. 

Yam passes through many hands before it reaches the shipper 
or manufacturer. The spinner frequently sells or barters it to the 
petty shop-keeper, who in turn sells it to the dealer or middleman. 
The dealer roughly sorts the yam according to colour and thick- 
ness and makes it up into neat round bimdles each containing one 
maund or multiples thereof. In this form it is sold to the dealers 
at the coast ports, who agiun sell to the shipping firms or manufac- 
turers. Before export, however, the yams are carefully re-sorted 
and are re-wound on wheels into long hanks each about 450 yards 
long and 2| lbs. in weight, the object being to ensure that each hank 
should consist of ono continuous length. This re-winding is done 
by boys who are exceedingly expert in splicing the several ends 
of yarn together, so that it is often quite inqjossiblo to find where 
the join has been made. Each hank is tied across carefully, so that 
it is easily separ ated on reaching its destination. These hanks 
are Hum lijnii|tB%i^rting room and are carefully graded by women 
according to size ana colour. They ise then made up into bundles 
each containing^! cwt. and are usually shipped in hydraulically.; 
pressed bales of 3 owts. each. Inferior yams, however, are usually 
done up in dkalls (small bundles of 5 to 7 lbs. each) and shipped 
as broken stowage. The re-winding into long hanks costs the coast 
firms about Bs. 10 per ton. This extra expense would be saved 
if the (mttagers would agree to splice up the lengths before hanking. 
But it is not the custom, and all attempts to induce thorn to supply 
long hanks have failed. 

The bulk of the manufactured coir exported from the west 
, coast is coir yam, 1>ut the manufacture of omr 

miStasf* *” mats and matting is now an important ineiustiy 
at Alleppey and at Codhin. The looms are 

T 2 
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almost all hand looms, and the processes of weaving do not re^niie 
any special description. Every variety of coir mat and matting 
is woven, while coir mesh hags are made for carrying apples, tea 
leaf, onions and other produce. Coir ropes and cordage are another 
important branch of manufacture. There are no rope machines 
and the ropes are all made by hand. The foreign export trade in 
cordage and rope is small, but exports to Indian ports, particularly 
to Bombay, are considerable. They amounted in 1913-14 to 
nearly 6,000 tons valued at more than Bs. 7 lakhs. 

As the exports statistics given above show, the coir industry 
has been greatly hampered by the war, and the population of the 
west coast littoral has sniSered severely. The export firms, on the 
west coast, however, have done their best to keep the industry alive 
by buying yam for stock, and the Indian Munitions Board has been 
able to assist by placing large orders for yam and matting. 
Hundreds of toim of yam and thousands of yards of matting have 
been supplied by the Board to the army in Mesopotamia and India, 
while 160,000 square yards of coir screening (similar to the hop 
screening used at Home) have been supplied every month to Army 
Head-quarters in France for camouflage purposes, and large orders 
have been placed for coir mesh bags, which have been found very 
useful by the Controller of Tanstufis foir carrying tanning bark. 
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Soap In India. 


By Sir F. A. Nicholson, E.C.I.E. ' and 31 r. A. E. Mbnon, 
of the Madras Government Soap Works,, Calicut. 

The soap used in India is partly imported (about 18,000 tons 
on recent averages) and partly manufactured (possibly 21,000 tons) 
in the country. These figures and the statements below exclude 
a variety of locally made “dhobies’ soaps” of unknown quantity 
and Composition. • 

The main question considered in this article is whether Indian 
Introdnctoiy. manufacture can, by improvements, not only 
hold its own against post-war competition but 
develop so as to supply a growing demand and to permit of exports. 
Ultimately the answer depends largely on the solution of the major 
problems presented by the several oils and fats inddstrics, viz., 
oil pressing whether in factories or village presses; the edible oils 
and fats, industry ; the manufacture of glycerine, whether as a by- 
product in soap making or as a direct product in fat splitting; 
the manufsetoxa of candles, paint and varnishes ; the har d ening of 
fats as edible or technical material. The assistance of agriculture 
is also an essential factor both in providing a constant suppty of 
cheap vegetable oils and in absorbing the oil cake from the presses. 
The present article, however, deals with soap merely as an individual 
industry, and with one ingredient, vk,, tallow. Facts and condi- 
tions are as shown on the following pi^e : 

Quantities and aggregate values are rounded to the nearest 
Inporti. thousand, but the rates per owt. are accurate. 

The average import of soaps in the 6 years, 
including the war period, was 18,636 tons, or 997 tons, in exce iw 
of 1912-13, and 393 in excess of 1913-14, this sustained import 
being due only to a moderate extent to military de mands, which 
did not aggregate above 3,000 tons per annum. Briefly, for some 
.years before the war imports were steadily growing, and the present 



Table 1,— Impori^ of soap into India — Quantities and values of imports, 

(Thousands omitted.) 



ATOifle 1915^15 
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normal supply may be taken as 18,500 tons. The values are in- 
voice” values c.i.{. India, but exclusive of duty. War values may 
be placed out of consideration. The high value of toilet soaps, 
m., about Bs. 57 per cwt. in 1912-15, and the low value of house- 
hold soaps are very suggestive for Indian developments. “ Other 
soaps ” include textile, harness, soft soap, etc. 

The imports, w£^ether before or during the war, from countries 
other than the United Eingdom are almost negligible. The following 
table gives statistics : — 


Table 2 . — Imports of soap showing countries of origin. 



1 Teab. 

Country. 

lOlS-14. 

1014-15. 

1915-10. 

! 1016-17. 

1 

i 1017-1 ?■. 
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cwt. 
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.800,063 
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335,008 

EcstofExnplro « . • • 

602 

1,040 

S,183 

(a) 10,178 

ib)7,m 

ToxAi Baixisn Eupibe 

ft 

851,295 

397, 760 

302,700 

374, 257 

i 

312,404 

m 

Gemiiiny 

j 1.0.11 


7 


.. 

Italy ! 

S,SU3 

1,291 

71S8 

07 

r* 

Aualrla-nungftry . • . . ' 

' il.B76 

1,84S 

6 ■ 

53 

4 

<Tn]jnn . « . . 

097 

1,101 

7,189 

3,737 

1 7,100 

United StntcB of America 

1,801 

TOl 

8,719 

1,031 

8,271 

TOTAI mnaON COUNTBXES 
oTUEit^. 

]t,ries 

I 0,730 

11,405 

5,004 

0.480 

GEAND TOTAL . 

362,860 

404,486 

874,801 

380.161 

881,960 


a) 8,ft26 fromStmit-H ScttlemetttB. 
(ft) 6,770 „ „ „ 


It will be noticed that, oven before the war, little over 3 pet 
cent, of the imported soap came from foreign eountiics. Also that 
Japan came to the front as soon as war had fairly begun. 
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The following table gives the classes of soap imported ; 


Table B.— Classes of soa/p imported from different counffies. 





e 

YEAR. 



OaaBOfBoap. 

Countty. 

1013-14. 

1014-15. 

1015-10. 

1010-17. 

1017-18. 



ewt. 

owt. 

cwt. 

cwt. 

cwt. 

EoQseludd a«d laun- 
di 7 (ban and tablets). 

TTnlted Kingdom « 

S00,SI» 

351,466 

SllAiiV 

816,503 

300,272 


Ecat of Empire 

341 

713 

1344 

0,003 

7,021 


Foreign Countries . 

0 

613 

605 

1,084 

332 

(.1) 4,225 


Tom 

301,300 

352,074 

315,287 

320,518 

311,516 

Toilet soap 

United Kingdom . 

30,330 

»4,40S 

37,2fW 

41,132 

23,858 


KuRt of Empire 

33(1 

261 

303 

484 

176 


Fordgn Countries • 

6,703 ' 

4,624 

Wfsfitm 

(f) 5,601 

(<04,710 


Total « 

46.330 

30,307 

40.263 

47,207 

81,744 

Other soaps 

United Kingdom . 

14,162 

10,002 

11,024 , 

0.310 

7.038 


Kest of Empire 

31 

33 

K 

1 

16 

183 


Foreign Countries . 

1,000 

1,207 

771 

71 

551 


total 

16,152 

12,102 

12,703 

0,307 

8.072 


OEAKU TOTAL . 

Mseo 

1 

4M,m 

074101 


mm 


Uw 

■fromOapan 





Of soaps from fotei^ conntims, the bulk (76 per cent.) ia 1918-14, 
is toilet soap, of which, in that year, Austria-Huagiry sent 48 
per oent. ; Japan now takes the lead. 
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The subjoined table gives some information as to amount of 
soap produced in various parts of British India, but must be read 
subject to the explanations which follow. 


Table ^,--Proiu<Mon of soap in British India by proviwses. 




FACTOUIBR PROnVCING. 

PKODCCTXON in tons riK ANNUM. 

i'luvince. 


Al)OVc 

Dflow 


J 

1 




G(HI trins 

r-flo tuns 

including 

Toilet iSOiir. 1 

OtluT soniJB. 



per .iniiuiii 

per aninini. 

tnlildx. 

1 

1 






Toni*. 

i 


BMIgdt . 


a 

1 

•1,800 

Not.fitatocl 

1 


MAtlras , . 


1 

1 

240 

350 toiiii. 


Boinbuy . 


“ 

Id 

SiOfiO 

SotBttttai. ! 


Hirtd 


a 

4 

2,»20 

•• i 


Fuiijdlt • 


1 

1 

04 

If 


»• Trilling eveept 



I 





tOUH *• fUltllll hWlpK" 

Delhi . 


1 , , 

10 

102 

350 tuiw 


lit lliirina, wiiieh 








IwiwfViT arr pneetl 

United TroNlnccs 


1 

Ti 

520 

0 tOlH. 


at bar bnap rati‘H anti 



1 





an* pmljiibly biniU 

Central l'ro%inceh 


1 

•1 

204 

TrilHn«. 


htr. 

Burma . 


1 

1 

H,700 

1 

SfotKtntoil. 





^ — 


1 

— 



■ 

11 

46 

SO.TSO 

706 



These figures, which take no account of facfiories in the Indian 
Btntes, are taken from statistics collected by the Indian Munitions 
Board, but they must be regarded as ixitential 
of *‘**^*0’^ actual, being the aggregate of 

duccd? ' ***** ***^** statements made by factories, mcluding cottage 
factories, as to their ability to supply soap. 
The quantity is rather what could ' be made at once if orders wore 
given and time allowed, rather than regular output. On the 
olher hand a considerable factory was under construction in 
the Bomltay Presidency, and many petty ones, os in Madras, have 
Itecn omitted iKtcanso of the small quantity produced. BtJine fac- 
tories also allege that on demand their output could be increased 
by an aggregate addition* of 7,000 tons annually. Further, a firm 
• in Allahabad had works under erection and promised 400 tons 
per month of bar soap alone, while another in Bombay, also in 
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building, piomised 150 tons pei month. If these statements ate 
ooiieot, the present output of all ^ps maj' be put at about 
21^,500 to 22,000 tons, with works uhder erection which will add 
6,500 tons of good class soap, besides a possible increase on demand 
by existing factories of about 7,000 tons. Hence, there is a possible 
output at present of 28,000 tons and a potential output of 35,000 
tons. Soaps declared as “ dhobies soaps ” are exclude^ from these 
figures, but the output of Burma, and to a less degree, of the other 
provinces includes soaps which obviously come under that category, 
whether so named or not. But since the phrase “ dhobies soaps ’* 
is used somewhat colloquially as the equivalent of “laundry soaps ” 
it seems that, especially in Burma, where some “dhobies soaps” 
are priced at Bs. 28 to Bs. 16 per cwt., these should have been 
added, in which case the output of laundry bar soap should be 
increased by about 1,500 tons annually. 

Out of the 48 bar soap factories many arc very petty, offering 
to supply only 8, 9, 20, 50, etc., cwt. per month. Thirteen working 
factories actually profess ability each to supply 50 tons and upwards 
of bar soap , per month, their n^regato being about 17,000 tons 
annually : nine offered 10 tons and upwards per month aggregating 
2,400 tons per annum; and 26 offered less than 1,000 tons annually 
between them. Toilet soaps are known to bo made in consider' 
able quantities, but only 19 factories have reported, their output 
being trifling except in Delhi and Calicut. The total promises of 
toilet soap a^egate about 710 tons or about ^,600,000 cakes at 
six cakes per pound. But a large addition should be made for 
good class factories which have not stated their toilet soap out- 
put. In all 56 factories are entered as going concerns. 

Prices are largely a gauge of quality, espeoially in>bar soaps, 
Prieea which form the great bulk of Indian-made 

Figures are nob available before 1918, 
in whmh year they were inflated by the large demands for the army 
and by the high prices of caustic and other material. The prices 
at which faotmies made provirional offers of soap yturied from 
Bs. 35 to Bs. 8 per cwt., the former being or profesring to be first- 
class swps equal to high class English bar soap, the latter being, 
in their lowest grades, soap inore by name than quality. The 
following table shows approximate figures* for bar soaps, (excluding 
“dhobies soaps”) but the manu&oturers' statements ate often 
obscure and doubtful 
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Tabi^e ^.’—Qmntitm of soap produced, graded according to price. 


Price per 
owt. 

Proviuer. 1 

i 

fuetdrns 

olfermg. 

Quanfity 

oifm.l 

per 

anuuiii. 

Intal. of 
uradt's 

Percent- 
aw; of 

r»i M.\rB=. 

Bs. 



tons. 

’ 



35 

Punjab , . . 1 

1 


' 


Ilnr Mnop and twin 

2 




taidifM only. Dhn* 
bim 9oap, 0 aniall 
quantity of iinddln 


I)«Uil . 



Central Provinces . 

1 

4 



ftnnp and about 780 
tons toilet Noop ara 
omltfrd. 8hf* tend* 

»0 

Unitoil Provinces * 

1 

r> 

' 



Madnia * . 

1 

21>i 

• First «r»dp 
1,221 


t>nc> ill each uradd 
In towarsit the lover 
priiM! in I'uch nradc. 
\V here tt ifttdory 


Karactd. 

1 

0(ii» 



profiiiccH tvo or 
iiion* nrudiM, the 
total prodiirtion lum 

SS-25 

PiinJalt . 

1 

:(2 

1 



Delhi . 

2 

n» 

! 


been divided up 
among Midi Kradm. 


United Provineew . 

1 

‘J.'isj 



Prici-H im* for lOlS 
only, and are fhew^ 
lore nliovp normal* 

S5-80 

Karachi. « 

a 

i,ou<n 



TIm* vord '* grade •' 


Bombay 

a 

2,2:U! \ 

Medium 

23-0 

AN horo used, ha% 


United Provlttcfli • 

1 


8,101 

1 

referenre to pricna 
Aiiil not to riunlltlca* 

20-10 

Karachi. 

1 

2a'' 


1 



Bombay . 

a 

1,674 


i 



Bengal . 

1 


Second 

grado 




Central rrovinGr<4 . 

2 ’ 

1 ao 

7,730 

i 



Burma . • 

r# 

! s,7«0^ 

; 1 

1 

1 


10-12 

ICaruehi. 


, “i 





Bombay • . 1 

n 

1 "" 

N Third grfidi' 

! 8,440 

i j'/*2 

1 



Bornui . 

u 

1 2,6H8j 

1 


Under 12 

Bombay 

2 




1 


Bcngol * 

2 

1,440 

► r/)WeHt 

i!3‘0 



Central Provliious . 

1 

223; 

grade. 

4,4a0 




Burma . 

4 

1 2,700, 

1 

1 



TOTAr. 

.. ; 20,169 

! 90*169 ' 

1 

1 loao 



Tlio prices of toilet soap are not catered since are mostly 
qiiottui l>y cakes of unstated and vaiyiug weight; they run from 
to 10, 12 and even 11 annas per B cakes, hoxed or luosi'. 

Tiio table of prices indicates rougldy the general run of xirices. 
High-priced soaps only form one-sixteenth of tlie output, while 
soaps from Rs. 10 (iu one case Rk 8) to Rs. 20 per cwt., averaging 
about Rs. 14, arc above thrcc-fouiithB (77*0 per cent) of llic wliule. 
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Hence 2 annas per pound, at wMch price, even in 1918, one of the 
largest firms offered 200 tons or more per month, may be taken as 
the ruling price, vrith possibly a slight reduction in normal years. 
It vrill be noticed that Bengal does not appear until the grade of 
Bb. 20 and under ; t^bile Burma is still more noticeable in the three 
lowest grades. 

The prices of imported soaps averaged £1-1-0 per owt. for laundry 
and household soaps until recently, or, at the then exchange, Bs. 
15-12-0. Adding duty, etc., the wholesale average price in India 
would have been about Bs. 17 or 18 per owt. Since a large 
proportion was admittedly of well known high-grade soaps priced 
at between Bs. 20 and 28, much of it was of inferior grades saleable 
wholesale, as is known, at or even below Bs. 14 per owt. or per case 
of 108 lbs. We have here a measure of the competition to be 
met. Similarly, imported toilet soaps averaged till 1915 to 1916 inclu- 
sive, £3-17-6 per cwt. or, at the then exchange, 8} annas per lb. 

“ Soap ” is a very indefinite term and covers inunenso (^uan- 
QuaiMy. titi® of material which is merely a mixture so 

faked as to seem like true soap. Taking 
'"genuine settled” soap as the standard of bar soap with, say^ 
02 pet cent fatty acids (the important factor in soap values) 7 per 
cent alkali, and 31 pec cent moisture, saleable at present at Bs. 28 
to Bs. 30 per cwt., it is obvious that many soaps both imported Md 
indigenous fall far bdow such standard, and while much is sufiSciently 
good to act as a useful detergent, much is mere water and fillings 
of no value except to produce weight and to retain water. 

The table of prices shows Indian-made bar soaps at from Bs. 8 
and Bs. 10 to 35 per cwt., and since raw material — except 
rosin— -is fairly even in price throughout the country, it follows 
that the manufactured article is of the most diverse composition. 
For if oils and fats be taken at the low average price of Bs. 16 pec 
cirt.— a price much below present rates— and form settled soap 
at the accepted rate for genuine soap, at three owt. soap to two cwt. 
of oils, it obvious that when caustio, fuel, labour, supervision, 
depreciation and interest, packing and office charges, profit, etc., 
are added, it is impossible to sell genuine soap at many of the low 
rhtes offered. Many indeed of the soaps offered by Isrse and 
dlass firms are of good material and m.ake, and the present hope 
for the Indian industry is with these firms until the smaller memi* 
faeturers can be instructed. But as regards many other soaps, 
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they cannot, owing to crudeness of manufacture, bad composition,, 
bad appearance, insufficiency of fatty acids and superabundance 
of water and alkaline material, compete With imported soaps of 
similar price bvit better make. 

Analyses of a few soaps, of which the prices are not stated, 
from one provmce show fatty acids ranging between lo and 20 
}ter cent., water from 53 to 66*4 per cent., and sodium chloride from 
8*4 to 18*2. These analyses and the general prices quoted from 
that province show that they are, merely hydrated alkaline soaps, 
in which advantage is taken of fhc ability of saponified cocoanut 
oil to retain largo quantities of water, especially when aided by 
salt and other alkalis. Examination at Calicut of many such soaps, 
mainly from the Madras Presidency, show similar characteristics ; 
soajks shrunk to half their weight and size, distorted, and discoloured ; 
soaps covered with suoW'liko crystals of alkali, mainly carbonate ; 
snajw so imperfectly made as to be acutely caustic in parts, while 
other parts are unsaponified. Some soaps are made with empirical' 
or, rather, mere guess work quantities of oils, sodium carbonate, 
and caustic lime boiled up together so that the resulting “ soap ” 
is an indefinite mass of soap, unsaponified oils, sodium carbonate, 
calcium carbonate, and insoluble lime soap. 'Visits to factories in 
another province showed that the soaps were made, ms is common 
in India, by the “■ semi-boiied ” process, a speedy and easy but 
very crude method, by which imi»erfect soaps are formed containing 
large quantities of ulkuline liquor and the w'holo of the more valu- 
able glycerine. So far as the Madras Presidency is concerned, many 
locally made soaps oi'e so badly made that they cannot even deceive. 

Liquored and tilled soaps are also to be found among inqiorted. 
soaps, and partly account for the low average price of imported' 
bar soaps, but, in general, imported cheap bar soaps are so skil- 
fully made that they do not so readily betray low quality, being 
largely able to retain form, colour and general apjjfurance. But 
soups have been imported (IDl'l) whirli were unsaleable in Madras 
from loss <*f wciglit (.50 per cent.) and consequent distortion. In 
SI cstHft just report<‘d in Enghind a huge paiciil of liar soap made 
“ sjMicially for export " was the subjiHit of a suit, and was said to 
contiiiu only 11 per cent, fatty acids and above* 80 iii'r cent, of water. 
The Judge characterized it us “ soap and water.'* Other imported! 
soa])S examined at (*ulic.ut showed gross quantities of useless mineral, 
fillings, solely intended to incrouse the weight. 
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It appears, then, that in order to meet the demand for cheapness 
and, of late, to obtain rapid and maximum profits from temporary 
liigTi prices, Indian baf and tablet soaps of most miserable qualities 
have been flung on the market. These can be but ephemeral and 
rvill disappear ■vnth the competition of imported soaps and of soaps 
locally made by instructed persons. The question then arises whether 
Indian-made soap can, in normal times, compete mth imported 
soap of the several classes which figure as bar and tablet (launc^ 
and housdiold), toilet, and “ others”, which include textile, harness 
and saddle soap, soft soap, etc. 

As shown above, the average prices of imported and indigenous 
bar soaps, say Rs. 16 per cwt., are not dissimilar, and if the local 
quality can be improved, India should more than hold its (nvn. 
The points normally for and against the Indian industry at present 
may be summed up as follows : — 

For— 

(1) There is an abundant and increasing supply of all oils and fats, 

except the palm oils and tallow, giwn along- 
The manufac^ of of factories, suitable for hard or soft 

‘ ’ aoaps, and in the fireshest condition (sec Ap- 

pendices). 

(2) Certain of these oils, notably cocoanut, lend themselves to 
simple and rapid methods of manufacture and to the cheaper grades 
of soap, which, not’withstanding the claims of high standard soap, 
will always he ih demand. 

(3) Labour, land and consequently single-storey buildings, arc all 
cheap. 

(4) Taxation is, in comparison with other countries, low or 
nominal, especially for small factories and outside municipal areas. 

(5) The markets are at the doors of the factories and consequently 
the expenses attending imported soaps in the way of freight, packing, 
and export charges are absent. 

(6) There is an import duty of 7^ per cent, ad valorem. 

(7) All factories oan suit their goods to local prejudices or wnslieg 
in the composition of soapi^ their solubility in liard and bxacki^ 
waters, appearance, perfumes, etc. : and can produce suai^s \viihuut 
the animal fats (beef and mutton tallows and pig fut or lord) so 
largely used in imported soaps. 

(8) Petty factories run by men instructed in Oovemment in- 
stitutions can be establidied in hundreds of ''centres, buying and 
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selling in purely locsl ouxketBy end content \nth minunujii profits 
on a nunute foed and current capital. 

(9) oils, available eitber crude or hardened for certain uses, 
are cheap. . 

Again^ 

(1) There is an absence, complete or comparative, of the masses 

- ■ ■ of oheap materials which partly tske the place 

of tallow, such as hitohen stuf^ melted fats, 
bone fat and bone greoacy waste greases from ships, numerous 
factories, railwa 3 FS, etc. ; as well as cotton-seed soap-stock (mucilage) 
and the low-grade oils and foots from the great oil presses, harflATif ia 
fish oils, oto., available to the Western soap maker. 

(2) Caustic nllralia axe not made in India on any scale and mnpt 
bo imported. 

(8) Individual factories axe small as compared with the MnmA'naH 
and carefully orgaoued soapeties of the West, where the manufac- 
turers even own plantations and lines of steamers to cheapen then 
raw ms^erial. 

(4) There axe no great markets for raw materials sudh as are 
at ^e doors of Western manufacturers, where by trade organisation 
the best goods at competition priocs can be obtained m any quantity 
and on big forward contracts. 

(6) Thore is a oomparativo absence of instructed soap makers 
and ohemists and of oxpecienoed and competent foremen and soap 
artisans, such as axe universal in the West. 

(8) Capital is often wanting^ with the result, inter aUa, that 
goods aft put on the market poor in composition and appeaiianoe^ 
and makers axe unable to survive determined oompetition and the 
dumping of goods at low or cost prices. 

(7) There is 'insufficient initiative and pudi, partly due to want 
of capital and knowledge, partly to discouragement in the face 
of organised competition, paa^y to trc^ioal conditions of life. 

(8) The connected industries, not merely those of the oils and 
fats group, but of neoessaxy side lines such as box and barrel makers, 
csiton and cardboard box nu)kets, lithographic and obloux designecB 
and printers on the large and expect scale, etc., axe either wanting 
or, where thqr exist, w^. 

(9) Tbe recovery and disinlling of glycerine is difficult owing to 
the smallness of individual output, t^ expense of plant, and the 
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length and expense of lead for paioels of crade glyceiuie to central 
distflleriee. 

(10) l!he reoent rise m exchange adds to other diffioulttes. 

•RjioiTij (aee page 376) produced from Bhowaii and Jallo, shoiilil 
be, for the north of India, as cheap os elsoahere. 
bidilbrcat ttoni : Bgfojg vvat Jt i;[uoted at lb. H-tfl-0 to 
Bs. 9-9-0 for. Bhoaali, and the present very 
high pricea are probably temporary. These compare fairly hell 
with roam in England at, say 10 to 11 sluUings iicr ewt. But the 
rail charge to the south adds 00 per cent, to cost and IningH it 
olocie to the imported pre-war rate of Rs. IS per ewt. 

Hie important item of tallow is dmi-usm>d 
later. 


mill. 


Tallew. 


Ilsnt need not im expensive, since for small factories plant 
^ such os waa used bi Britiah fnetoru'S 30 years 

ago ia perfectly auitablo and ciiii bn locally 
niunnfacturcd, while labour ia ho ehenp that iiiauiittl jirurcHSes ran 
be adoitiiMl in pluco of expcnHtve labtmr-miving devices. IaimI 

being cheap luid fteu veutilatioii meamiMry in an Indian clittuite, 

Hingio^torey huUdiiiga of auiiplo design are alone needed, exceiit 

for a boiling houao in enaca where the beat modem arraagainenta 
are desired. Fuel is fairiy eheap in certain esntioa: in the north 
p. of coal k dosa at hand and oheap; 

while wood hial i» cheap on the West ooaat. 
Moreover, there la eonnderable gain in the natural temperotnrea 
of India, both aa regards the water used in seep inuking, drying of 
soups, tho evaporation of apsiit lyes for glyeeriitc, and the adoption 
of the cold pnieinw wliinli iierdH oiwoliitrly no furl. « 

Ah rsgnrdh Aimalraata^ (aee above). 

(1) Even the waste gnniscs of Western oiMiiitrim am only cheap 
as (Miuipared with gtNnl tallow. t*iv-war prices 
vaAwdMranbic^ ranged from 2U to *21 nhiliings for waste and 
boiM greases, and ^ to 32 shillings (or hone 
fat. In India few oili run above Bs. Itt (*21 sliilliiigs st Ms. IS 
per £1) in normal timea, and these require no rritoeiiieiit or mani- 
pulaUon, Even in India there are oecaiiioiial aonrees id waste fats 
in laige ettics and aeaporta, and these should Int orgniuxed. There 
are alao many fnetoriea where boiiM are steaineit fur fertUiasc 
matorial tsr where bmie char is made. Although Indian boma 
an deficient in fnt, and are usually putrid at tlie factories, the bA 
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(and with it eome coarse glue fit for ause) may be recovered from 
the waste waters of the digesters. The use of lime or bleaching powder 
would lessen the local nuisance, and the grease would partly form 
lime soaps: this matter is under enquiry at Calicut, where there 
are bone factories. The cotton-seed soap-stock is procurable in 
small quantities in Bombay oil presses, but this very important 
cheap soap material, the cheapest available in America, awaits— 
as do other industries — ^the development of the pressing and refining 
of cotton-seed oil. 

(2) Absence of caustic is not very material, since in nornml 
tunes the purest British, 7C-77 percent., caustic is obtainable at IIO 
or tlieroabouts per ton in ilrtims f.n.b., and with duty and freight, 
etn , at about £14 to £l!i ui Indian ports, possibly these prices may 
not be ogam reached for years. Csustic soda is houever already muds 
in India and it ia possible that there will bn further develnpiiiPiils 
ill this line of nmnufucture (see tmge (18). Hince the caustic used 
may be taken as 10 per cent, of the weight of finmhed soap, the 
matter ui» however, nob of the first pecuniary importance. Caustic 
potash on the largo scale will always be imported, but a suflioieuey 
for local needs is ooeomonally obtainable, os at factory centres where 
wood fuel ia burnt, by leaching the wood ashes from the furnaces. 
Attempts have been made and should be successful by organisation, 
at obtainhig potash from municipal incinerator ash. 

(3) The smoHnesB of factories cuts both ways. Such factorvMi 
supplying local needs are, or recently wore, mmierotts in Phtrope. In 
India where Ks. 100 nett profit per month is a decent income for a 
small oapitalisb, a petty manufaetuier working at boiled and cold 
procew soap, his own expert, buying and aelliag locally, without 
office or advertisement, commission, end other over-heail expenses, 
may entirely distance outside eompetitimi, especially in toilet w 
semi-toilet soaps. But ho must be thorou|^ly instructed at a 
modem factory. 

(4) to (8) These disadvantages are only remediable by time, 
experience, and the development of the whole oils and fats indus- 
tries. 

(2) As regards glycerine, most of the small factories will probably 
work on those processes in which the glycerine is not sepeiated 
but remains in the soap. [ffiiiB ia a loss, linea even omde glycerine 
is twice as valuable as soap, but the loss is lo^y Cfunpensated 
by the easci rapidity and cheapness of manufacture, by the im> 
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jnovement to the soap, and by the weight added to the aoap by 
the TuiBepaiated glyoerine. Large footones will have then own 
leoovery plant, and eaperimenta tend to show that cnido glycotiuo 
may be cheaply reooveirad in this obmate without the usual vaomun 
plant, the oiude being then seat to a central distillery. But the 
^ifBio^ty may be turned by the establishment of a central factory 
fcHT ^htting oils and fats, espeoially by the castor ferment process, 
jn which case the glyoerine would be dealt with at the factory 
and the fatly acids sold to small soaperies for saponiiloatiiou uitli 
carbonates. 

(10) The rise in exchange favours imported Boaim. At an average 
of £1-1-0 per owt, soap entered India at Bs. 10, when the pound 
sterling was worth Bs. 16. l^e owt. wDl certainly oonlinue tn 
fetch Bs. 16, which will be remitted os £1-4-0, when Rn. 13 re]ir(‘Hent 
the pofund. Or oonversdy, the exporter can alTord to sdl his cut. 
of soap at Bs. 2 below his former prices, and thus dofont, jiro tanto, 
the Indian producer. 

Tallow in Western countries is a most importuut ingredient in 
hard soaps, and in addition to lurgu local 
supplies u imported in immense quantities from 
Australia and from Ihe Argentine, mainly mutton and beef tuUuus 
xespeotively. Indian soaps do not xequito toUow in anything liki* 
tbo BBme quantity propaetumdto to soaim made, since vegctabli' 
oils (notably ooooanut), and vegetable fats or semi-fats ore ahuu- 
dant and cheap. Uoroover, large riasses of Indian consumers 
demand soaps made without animal fat of any sort, and thesu arc 
'being supplied A large firm etates that its bar ouaiis are made 
solely from vegetable oils and fats, and the cold iirocess and sumi- 
boiled soaps axe readily so made. Henoo the tallow question is 
less importaat in India than elsewhere. 

Owing to the leanneBB of Indian cattle and sheep, to tbo com- 
parative paucity of animal food os an artiole of diet, and to tho 
household eooncmiy which utilises every particle of fat in the oninuil 
food used, tallow is not abundant in India, and is hardly procurable 
ezo^ at large centres of mixed popuhation. fitatistios for tlic 
country axe absolutefy unobtainable. OVeuty to thirty tons ]icr 
mouth axe the outside estimate as at present available on the whole 
hladras West Coast ; and as much of this is required for other {nir- 
poses, Buoh as oaulldag ships, ebo., an slmost n^ligible quantity 
is available fox soap making. But seeing that Austxalia is w»w h 
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cloBoi to India than to England, it bhonld be easy to oigonize a 
diversion of part of the Australian tallow to India at favourable 
prioea. Australian tallow of good quality was offered during the 
war at Bs. 36 per cwt. and should sliottly be much leas. 

Loool tallow is of fair quality though crudely produced, viz., 
by boiling the fatty tissues and waste pieces at the various small 
daughtw houses, llie arude and impute stuff is coUeoted by 
merchants, molted and strained, and sold to consumers. The pre- 
war ijricti at Calient was Bs. 25 per cwt., but has advanced to Bs. 36 
and Bs. 37. As usual, toUow is not infrcciucutly adulterated, 
generally with cheap starchy materials This, of course, is a pure 
fraud. 


India jKiHsesses in ubiindunoe oils and luts which r.tii even advati- 
tiiigi‘onsly take tliu phici' of tallow and gicuscs; 
■ndwaSelpeMS.*^*^ r.p., those of the HatHUt UnigijvlM, UtAletcIiera 
trtjHga, Ilgdnocarpuz mg/diam, Ytiterh tndiea, 
aiul others. Cocoonut oil permits of the manufacture of thoroughly 
firm soaps without tallow, in oombina^n with various other oils and 
vegetable fats. For soft soaps, fidi oil and stearinc are abundant 
on the West Coast. 


But it is in the hatduiiiiig of oils by hydrogonution that a remedy 
, oxists for the jiaucity of tallow. Fish <iil 
nameslnitoieiii, littKlened into a 


Laid, iiiodoruuH “steurino" of various titers, perJrctly suitidilu 
for use in soap making and otherwise, and its faint odour, similui 
Co that of *' eompoKte '* caudles, has not changed in four years, 
Thousands of tons of oil ore made annually on the Madras West 
Coast, and mote will soon be available on the Bombay coast. Fisb 
oil-cum-stoarine is priced around Ks. 160 per ton, and if hardened 
at Bs. 100 per ton (£0 and less in Westom countries), tho cost of 
the hardened produot would bo Bs. 12-8-0 ]icr owt. or half the 
pre-war price of tallow. Thu vegetable oils cun similaiiy bn hard- 
ened especially those of the lower grades, *wnd have the advantage 
that th 0 y can be hardened while fresh and ulniiwt free from uchiity. 
Huoh bardauad vegetablu oils can be used in making hard soaps 
suitable to the markets which demand purely vt^etable soaps. 
It appears, therefore, that the use of hydrugonatiatt, espeeially where 
hydrogen can be locally ohtaiiied as a by-produat in oleotrolytio 
industries under contemplation, will entirely eompensate for the 
ooinparative posoi^ of tallow. 
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Tlie IncUaa pablio deUghts in toilet soaps, free from animat 
fat and stioogly petfiuned. High-class unport- 
ed soaps from ‘mioos makers, and Indian- 
made soaps axe sold even in fishing villages, and the cheaper class 
by hawkers on railway statioiis, etc. As shown above, the possible 
output from a few f^ories which reported was nearly 10 million 
Oakes. The abundanoe and suitabihty of high-dass materbls, the 
ezistenffle of perfomes suited to Indian tastes, the nature of the 
industry which can be conducted on the small scale, and the od 
valorem duly which is considerable on soaps worth £3 to £4 pet cwt. 
should give India a preponderance in this class of soaps, both for 
local use and for export. But “ appearance ’* both in size, shape, 
pwfume, colour, gloss, beauty of design, and attractive pocking, 
must be, and at the Madras Qoveinment Vactory at Gabcnt is being, 
oaxefuUy studied. A list of ordinary Indian perfumes is given in an 
appendk 

For textile purposes, and indeed for laundry work, much of 
the Indian soap is unfitted; but the demnnil 
crioasi. ^ suitable soaps in the cotton and wonlluii 
mills (which require separate classes of soaps) is conuiderablo and 
should bo met by Indian-made soaps. The Calicut factory luut 
supplied cotton mills with suoh soaps which have been d^ured 
satisfactory os to quality and price. 

Harness or saMe soap is made by sevoral Indian firms, but 
the 1918 pneoB ohotged are very high, possibly because of the use 
of potash. Soaps without potash but containing fish oil have 
been supplied from Calicut and found eminently satisfactory 
by military uiuts. The demand is ounsidorable and shinild be 
met. 


Soft soaps proper, mode with potash instead of soda, luivc 
been almost cut of the market owing to the cost of potash. These 
will now he revived, and fish oil is available for a certain ebiss. 
Fidi oil has been considerably used by the Calicut factory in making 
a cheap insecticidal soda (and rosin) soap in paste form, of very 
hi^ value and ease in use as a wash or spray on coffee and other 
estates, mhngo trees, etc., against insoot pests. 

The examinatioa of various soaps coupled with the analyees 
AduHaraSaii quantities mentioned above, diows that the 

gravoet difELoulties arise from adulteration. If 
adultcnted, that la liquwed, hydrated soaps lull of aUcaUne and 
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inert material and laxgdy water, axe imported, the local manu- 
factnier must follow suit ox he Imocked out. Or, ccmvereely, if 
the Indian manufacturer is allowed to make goods which he ^alln 
soaps, hut axe largely water, salt, carbonate, earthy 
eto>, the markets will ho filled with tubbirii. It is on xeootd that 
a good deal of the soap supplied to troops during the wax gave 
xise to complaints on account of poor guolxi^i In any ease, the 
oonsumex is the loser, while there could be no wpoxb lande worth 
the name fox such soapsi Seeing that the term " soap ” covers 
such wide grades, e.g , in bax soap from genuine settled soap to 
merely fakes, priced at from Its. 30 per owt. to Rs. 8, while even 
toilet (unpurted) soap of excellent outwaxd appearance was found to 
be a mass of earthy material, it is essential in the interests of 
the consumer, the industry, and the export trade, that customs 
and legislative action be taken. This however cannot be discussed 
here. 

The enquiries made at Calient even by considerable ftwns end 
_ by various petty manufacturen, aotual or pro- 

** posed, and the imposriblo soaps, distorted, 
discoloured, efflorescing, of stony haxdness 
or doliquosocnt, acutely oanstio and saline, semirsapcnified, etc., 
examined there, riiow that there is immens e jnoed of free 
and full instruction in the technology and economy of the 
art 

This duty is ono of the immediate future, and it is obvious that 
such instruction can only he given in working Government factories, 
since soap making in its various dUuses, grades, and operatious 
can only be learnt by making soap. The plant can best be copied 
from running plants which have been expressly worked out to 
suit email eapitsl, local conditions, specific processes, particular 
classes of oils, and cheap labour, and the laboratory and class 
teaching can ho suited to Idle training of the several grades of 
expert, manager, foreman, artisan. No private or partly private 
factory can or woidd give such instruction for the developmont 
of rival factories. The ipviug of this public instruorion after full 
experiment, the collection of snffloient data, and the ereotion ol 
a ivoporly provided faotory, is the raison d'Are and object of tiie 
Hadiaa Government faotory at Caliout. 

Tha most useful and common oila and fidis suitable for soap 
making are given below. 
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APPENDIX A. 

PoR Soda Soap (Hard Soap). 

Table I. — Oih and fats actuaUy wed %n Malabar. 


STo 

EngUgTi TiiiTpa. 

Soiontifioimme. 

1 

Goooanut oil (fine and mfonor . 
quaUtsea). 

Cocoa nuoifera. 

8 

Qroundnat oil • . . 

AraoMa hepogea 

8 

Msxotioil ..... 

Byinocarpus wigTiHanfl. 

A 

Puxmaoll 

Otdaphiiflim inophyUvm. 

6 

Pooram oil 

SeMaadheratrijuga 

6 

Mobiali oil 

Fongam oil . . • , 

Baaaiahnigifdlia 

7 

Pongamta glabra 

8 

CSastoE oil 

BuMiwcmTimiiia, 

0 

Dnpafat * ... * 

Vatmaiedica. 

10 

TsUow (mutton, beef, bnfialo) . 


11 

Rosin or colopbiDny « • « « 

t 

12 

Plsb on Bteaiine(SBzd]ne_o]lBteaime) 
for noddle aoapa 

Olupealoagieapa 


Table 2. — Other otb and fats available. 


Bo. 

‘yjwgHgli niiifinft. 'f 

Bclentlflo name. 

1 

Cotton (dl . • ■ . ■ 

ChaanpSum. 

2 

Edhom butter (mangoateen oil] . 

OaroittiaifMia. 

3 

Mowia fat 

SaaaialaHfdia, 


An tbo oils in TaUe 1 m abundant. Items 8 to 0 and 7 are abimdatti in 
iho foKsta and road sides and conld be easily ooUootcd in Iotko quuntitiM. TIlo 
ftwniifl.1 output of Dnpa fat in Mysore (Shimoga District} and Soutli Canata la esti- 
mated to oxoeed 2,000 tons. 

Table 2.— Kdkum butter is obtained in large quantities In the KonLani Eatnaglxi 
and Earwar Districts in the Bombay Presldenoy. It Is also obtamed in and around 
Goa. 













Soaf (fl InMa. 
AFFENDIX B. 


305 


Fob Fotase Soap (Sorr Soap.) 

Tablb 8.— Oils and fata actvatty vnd in Malahar. 
Na Engluli tumCk Srleutilir iiune. 

I GnmiKlniitoil .... AntMK h^fpngm. 

S Hiinlincoil (frrtn) • . . CHapeabmgitrpi. 

3 SlMiliItvor oU . ... 


Taiilk 4.- Olhrr niln md fntu nmilnhlf. 


En^fflh luuno. 

Solcntiffa iwiiie. 

rottonnaedoU • t . • 

Oomifpfum, 

LinBGQil oil 

Linum tantaffiutiMum, 

Hnfilo^er floerl all • . . • 

Oartbumva iiJirloniM. 

Poppy mkmI oil. ... . 

Pnfimr Mmniffrvm, 

Kii(»riN9Qdull ..... 

f/mxnita ttAyiMiNini. 

liaimm-odoil • • . • , 



APPENDIX C. 

Table S^—AwikUe ind^enous per/unuu. 


No. 


1 

2 

8 

4 

5 
B 

7 

8 
8 
10 
11 


En^hnom. 


lienioniiraw oil. 
CltnKi^ oil . 
Suulalwood ail 
Lbuloeoil 


Vetivirt (khaa-klui) 
Eucnlyptof oil 
Euoil^ua cdtrai Mentad 
Thymol and ilwmoiM 
WinioigMon oil 
QlngergriM oil 
PalmaroM t « 


BolontlAo ouml 


Os^mbupotfim eAhtffif. 
Andrmgonnanbm, 
JSanMvm album, 
Buntra Mpmhiana, 
V§Hmia MoatuMth 
Eueabfphu 
Suea^j^ et&MoM, 
Canm^fomuM 
CfauUkmurpnmAmu, 
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The Utilisation of Indian Bitterns. 

Dt. H. E. Waibon, InMan ituMida of Boimce, Bangalore, uid 
B. L. liAOONZiB WiUjiii IvdugbrvA Ohmitt to the QovenmaU 
of Bombay. 

A Iflige pn^ortioa of ihe salt jnanufaotuxod in India is made 
tile evapcKcation of sea water. Ab ia well 
^^^poswon of na ooneiat solely of 

common salt (sodium cUoride), and water, but 
oontams a number of other ingredients, the more important of which 
are magnesium ohlonde, Tnagnsamm sulphate, magnesium bromide, 
potassium ohlonde and calcium sulphate. The following t^Til e shows 
tiie average composition of sea water m the first column in the 
second some figures for a sample tahen at Tutioonn, botii being parts 
per 1,000 by weight : 


Tabub l.'-Oompontum of sea water ehowing parte per 1000 by wet^f. 


— 

Averogo. 

Tailourin 

somiilo. 

Sodium oUenide [NaOL] . , , . 

27-26 

M'4 

Magneshim obloiido [M^ J . . . • , 

3*20 

3-0 

Magnentim Bolpihatio [M^O^] a . . • , 

2-26 

M 

Magnamnm bromide [MgB> J . . a . . 

0-076 

■ • 

PotAaBLum dblcmdo [Kd] 

0-73 

* « 

CalidiimBiil^tetClaBOJ 

1-20 

1-i 


There axe not many reliable analyses available tiiowing the amounts 
of potassnim ohlonde And magnesium bromide in sea water nnllpAtgd 
near the coast of India, but there is httle reason to expect that 
these would differ greatly from values obtamed elsewhere. 
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In the proceea of salt manufacture, the salt cryata'l'ises out, 
^ .X. leaving behind a liquid which is commonly 

known as bitterns. These bitterns contain all 
the salts enumerated above except the ca’cium sulphate, but no 
attempt is usually made to utilise them. The geneml iimotice in 
to retain them in the salt beds or feeder chaimels of the salt 
factory, owing to the mistaken idea that their presmce will in soma 
way increase the yidd of salt, whereas in reality they merely retard 
the evaporation of bnue. At the end of the season, they axe 
washed away by the rain. 

Now as the annual production of common salt in India by the 
method under disciumon is not less than 750,fl0() tons, it will be 
seen that the quantity of salts wasted m this way is very considerable. 
The actual figures are:— 


Table of salt mnrfeif nmuaUtf m /wdtVfK IriUittns. 

I 


Uagnoidnm clilorlilit [Maflj eu,0] . . . 

Magnnduin Mnli^ata iiT einoin Halts IMgSiqrHgr)] . 

FotoNMuiu pIiIorMb [KC1J 

ttraminu [fir.] , 


These substances are all of eoinnietcial ini{Hiftuiit*e. Magnesium 
chlondo is used mainly fur dressing cotton thread, aiut it may also be 
used for making hydrochhiric acid, and metallio magiieMUin. The 
re(]uiromontH for these pur}M)ses, liowever, are comparatively small* 
and the annual outturn at Stassfurt in (.teniiany, the chief centre ol 
production, is only alwut 19,000 tims. There seems little pruH|M*ct 
at prebcut of incmibiiig the demand, unless the use of inagnesia 
cements can be jiniiuhirised (see page 970). 

Magnesium snlphute is modo in mther laiger tiuaiititics tliim 
ihu chloride, and is ehieily usud fur flnislimg textiles. A eertsiii 
quantity is required for nudieinal {mr}NiH(‘H and sniiut is uswl for the 
Itrepamticni of sodium sulphatt*. Bevaral other applieatiouH have 
been suggested but do not a^qiear ttt bu in use. Tli« Ciemian produe- 
tion was ubont 29, (KK) funs pur annum and a cmisidcrable quantity 
is also made in America, 


'JW 

mess) 

187.WSI 

t,MSI 
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Potaafflum chlonde is a fat more important substance than either 
of the above as it is the starting point for the manufaeturo of practi* 
caJly all the potassnim salts. Until recently, nearly the whole 
world's Bap]^y of these was derived from the Stassfort deposits, 
with the result that there is now a very acute shortage of potassiam 
in. all fonns. Unlike magnesiiun salts, potassium compounds are 
req[uiied in almost unlimited amounts for lie production of fertilisers, 
and although the quantity giveu above is not veiy large in proportion 
to the total consumption, yet it would form a valuable contnbution 
to the world's supplies. It is m fact nearly equal to the present 
production of the United States, one of the largest consumers. At 
the same time it must he noted that this is only ono-ionth of the 
pre-war consumption whioh reached the enormous figure of 2S0,0(H> 
time, oaloulated as EOl, so that it is evident that any potassium 
compounds made from bitterns would have to be supplemented 
very largely by those from other sources. 

The case of bromine, which is mode from the magnosinm bromide 
in the bitterns, u analogous to that of potassium. Except for a 
certain quantily produced in the Umted States, the world's supplies 
of bramine originated in Germany. There is no production of thb 
Btthstanoe in the Britiah Empixe, so that it is of great importance 
to investigate aU possible souioeB. Although required only in 
relatively small quantities, bxomme in the form of potassium and 
ammonium bromides is of great importanoe medieinalfy. The silver 
and potassium compounds are indupensable for photographic pur- 
poses, while the element itse'f is in great demand for the nioiiu- 
facture of aniline dyes, and partioulaily eosine, one of the most 
important. 

In most salt faotones it is usual to run the bitterns out of tho 

salt pans, when the speinflo gravity of the liquid 
^Jllrtbodi etmumlsc ^ nuShad. 30*B. or 1-26. If tho liquw is 

oolleoted m separate pans, and evaporation 
allowed to continue, a deposit will form oonBisting of a mixture of 
epsom salts (nnngnwritini Bulifiiate) and common salt in approximately 
equal quantities. Owmg, however, to tiie cooling whioh takes plaoe 
at night, and the diminished solubility of magnesium sulphate in 
cold water, most of this Bubstanoe wiU orystallise out during the 
night, while the common salt will deposit durmg the day when 
most of the evaporation ooeurs. Consequently, if the crystals are 
scraped out of the pans iu the morning and evening, the morning 
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crop will cosBist of faii'y pure moguesiam Bulphate. These ciTstals- 
must be purified by dissolving in hot water m lead lined pans, 
filtering the solution and coohng in wooden vessels The ciystals 
which separate arc drained on a centrifuge and are then sufficiently 
pure for commercial use. 

In ordinary oucumstances, tlic liquid, when about half the 
magnesium sulphate has deposited, will not evaporate furrier by 
solar heat, and concentiation must be efleeted by boihng. This 
can be done in a crude way in on open pan, but it is &r better and 
more economical to use a modem typo of vacuum evaporator. 
>VlM?n the specific gravity reaches about 1*325, evaporation is stopped 
and the solution is mu out and allowed to cool to about 
During the boiling iiiost. of the magnesium sulphate separates out 
ill the form ol kicscntio, MgS 04 , II«0, together with some Nidium 
chloride, and mure of the latter is dejiositcd duiing the cooling. The 
liquid is removed from the deposit and allowed to cool htill further, 
when a snhstanco known as camallite, KOI. MgClg OHgO, squirates 
out. Tills contains practically all the potosidum chloride, which 
can bo separated from the magnesium chloride by treatment with 
water. Tlie liquor from winch the camallite lias separated is now 
concentrated etill further until the density roaches 1*40, solids are 
allowed to settle, and the* liquid is inn int<) droms in wliich it solidifies, 
forming the magnesium ehloridc of coiniiiercc. 

If it is desired to r(‘Cover the broiniiie, chlorine must bo passed 
into the 'ost liquor hefurc llin final cuacontrutiiiiL and the bromine 
bdled off. In certain cases this treatment with chlorine may be 
found necessary in any ease, in order to bleach the liqtud, as it 
sometimes happens that tho arganic matter present becomes diaxted> 
at the high temperature of evaporation and produces blackening. 

Attention has recently boon drawn to '^haraghoda on the Itann 
of Kuteh, owing to the fact that maguerinm 
^^^Kkaraxhods islt Jh actually being made there with a 

considerable amount of siiccess. Tho conditions- 
which i»evail in this locality are remarkable, and deserve special 
attention. Brine similar to sou brine is found in pits many miles 
from the sea. This liquid is, however, exceedingly concentrated, and* 
frequently saturated with common salt. It also aiqwais to differ 
front sea brine in that it contains practically no potassium salts. 
Further analyses will be necessary before this fact can be definitely 
proved, bnt there seems little doubt that same of the brines ate 
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remarkably defiment m potaBatim. The bzine u allowed to evaporate, 
and when the crop of common salt has been collected, the bitterns 
are nm into a second senes of pans m which the intense heat and dry 
atmosphere combine to produce an abnormal degree of evaporation. 
The liqmd in fact becomes very hot on standing, and after a cool 
night the pans are often fall of magnesinm chlonde crystals. An 
analysis of these has shown that th^ may oontam 88 per cent, 
of crystalhsed magnesiam chlonde 

These conditions ore evidently very favonrable for the production 
of magnesiam chloride, as mm^ of the evaporation is carried out 
by means of solar heat, while the absence of potassium salts simplifies 
the process of purification. It is only necessary to filter the liquid 
from the pans to rmnove mud, and boil it down to the necessary 
density, when the remaming sodium chlonde will deposit, and also 
practically all the magnesium sulphate in the form of kieserite, 
'When these salts are allowed to settle, the clear liquid which will 
Bohdify on ooolmg forms the ordinary magnesium chloride of oom- 
merce 

At first Bight, it would appear that no time should be lost in 
making use of some of these valuable products 
present wasted The problem is, 
InCia however, by no means simple and no pro- 

nounoement can be made until a reliable esti- 
mate can be formed of the eoonoimo conditiohs which will result 
after the war. It must be remembered that there is already a 
great over production of magnesinm salts, so that if the fordgn 
article is allowed free access to tiiis country, competition will be of 
the severest type, and profits a TnmiiniiTn . Li any oase, there can be 
no question of ecqtorb, unless a prohibitive tanfi is imposed upon 
the German products. 

The imports of magnesium sulphate and chlonde into Bombay 
in 1914-16 were 1,700 tons and 2,700 tons respectively, while practi- 
cally none was imported into the rest of India. These quantities 
are insignifioaut when compared with the amounts which could 
poteahalfy be made, but at '^e same time th^ seem large enough to 
warrant the establishment of one or two factories. 

A great obstacle to the development of the mdustry is the soar* 
city of fuel and often of fresh water m the immediate neighbourhood 
of the salt factories, while the transportation of the bitterns to a 
locality any distance'away is hardly practicable. Nevertheless, these 
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conBiderationB do not affeet tlie case of magneBiiuu aulpliate, because 
as already pointed out, tbia substance can be obtained in a oiystalline 
form in tbe salt pans It is tme that by no means the whole of the 
magnesium sulphate present in the bitterns can be extracted m this 
way, but this is of no consequence owing to the immense quantities 
available. If every salt factory near Bombay were to run ofE its 
bitterns into bittern pans and collect the magnenum sulphate, 
ample supplies for the whole of India could be obtained at a cost 
hardly exceeding that of common salt, say at Bs. 6 per ton for a 
product contaimug at least 60 per cent, of epsom salts. This could 
be washed in bnne and transported in gunnies to a central refinery. 
As the pre>war price of the article was Bs. 60 per ton (it is now 
Bs. 200), there should be on ample margin for the costs of transport 
and refining. 

The case of magnesiiim chloride is not quite so simple. A 
factory on the site of the salt pans is necessary for its produefaon, 
and fuel is required. If the evaporation by solar heat is carried as 
far as is ordinarily posable, it will be necessary to evaporate about 
2‘40 tons of water pet ton of finished product, and the amount of 
wood consumed should not be more than 2( tons, and might be 
reduced to about one-sixth of this quantity. 

Two possible centres suggest themselves, viz., Bombay and 
Khnroghoda. At the former place, removal of potassium salts 
would be iiecoHsary, but this operation is not one of great difficulty, 
and requites hardly any extra fuel; moreover, if the potassium 
srite were worked up, an additional souroa of profit might result. 
At Kharaghoda, fuel is dearer, but less , would be required than 
in Bombay owing to the abnormal evaporaldon already mentioned. 
On the other hand, water is scarce, and there axe heavy height 
charges to pay both on empty drome for containing the ealt, and 
on the product itself. Before ather site was selected, careful estimatea- 
of the above quantities would have to be drawn up. Any site on 
the east cosht is almost out of the queerion owing to the ^h ooate 
of carriage. 

The recovery of the potaeaium ealtB ia a matter of sldll greater 
difficulty. Assuming that the sea watw near Bombay has the 
normal composition, the quantity of potassium chloride which 
would xeenlt as a by-prodnot in the prepamthm of ma g nesinm 
riiloride would amount only to 200 tone pet annum. Now the- 
prodnetion of epsom salts and magnesinm bhlotide involves only 
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very simple operationB which can be earned oat by practically 
' unaiEilled labour, but the case of the potassium salts is much mure 
complex than mij^t appear from the very brief description of the 
process j^ready given Consequently, the extra supervision chtu'gee 
necessary would probably more thw absorb any profits On she 
other hand, the production of the potassium salts as a priinury 
product on a large scale might prove a success and the possibilities 
should be carefully exommed. 

Finally, there lemams the question of bromine. This is a most 
•corrosive and dangerous substojuse, its preparation requites elaboMio 
apparatus and dose superTision, and it is very doubtful if it could 
4)e buccessfuUy manufactured m this country. Bromine in the 
form of its salts can of course be recovered and traniqtorted as such 
to a central refinery. 

To Bummarise - — 

(1) it should be possible to produce ample supplies of epsom salts 

for the country’s requirements, at a price which would 
defeat all outside compehtiou ; 

(2) magnesium ohlonde is available in quantities for more than 

sufficient for present needs, and if unough core is ]mid 
to the eelection of a site for a factory, its manuracturo 
has a good chanoo of heconung a oommeioial sucoess; 

(3) the question of potassium salts deserves further investiga- 

tion, and the pxoqieots of this industry cannot be foie- 
told until eoonomio oonditions become settled ; 

(4) it IS doubtful if bromine could be successfully manufactured 

m this country at present. 

R^ereacee 

J. L. Kaiton. “Handbook of common salt.” 

J. H. Htuiebbans. Joum. Indust and Eug. Clicm. 1018, 10, OC. 

J. BiBHiaruBA. J. Ghem. Ind. Tokyo. 1017. SO, 587. 

Yan’t Hofi. “ Tiber die BildungsverluiltniBhe der ozoaniHcliou 
Balsablagerungen,’’ 1912. 

Tboepb. “Diet, of App. Chem." Art. “ Fotausium.’’ 
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llY II. A F. MuMCiKWU, fiu^mtmdent, OoLernmetit Test HotMi, 
Alffmre, mid Jl. F. Davy, Deputy Huperhidendent. 

The PorUaiHl ceineut industiy really fonua part of the larger 

lime and cement industry, which includes 

lime, both * fat ’ and hydraulic, so called 
'natural cement ' and Portland cement. The present nomenclature 
of limcH and cements is a little vague and there is also a consider- 
able need fur having thorn graded in a more definite way than 
Vicat'H cilaHKificatitm uffordH, au that uonsuniers may liave a clearer 
idea of what they are UHing. At proHuni, Portland cement u tlie 
only material of the chuM which is governed by a rigid and complete 
^eoification. Next to Portland cement rank the natural cemontH, 
which may be almost anything from good hydraulic limes to 
cements but little inferior in strength and hydraulic propertieB to 
Portland eement. After this come the hydnulio limes, which 
contain still Ion clayey matter in combination with the lime a«d 
then the ‘ fat * limes which are practically pure calcium carbonate. 
Limes bold us hydraulic are sometimeB ‘fat* limes, containing 
a proportion of sand, which ate ntwe hydraulic in name than 
anything else. 

Portland cement itself may be “ natural " in so far as it is made 
from limestones oontaiuiug the requisite proportion of dayey matter 
without further addiUons, the great point being that the method 
employed in the preparation and burning of the raw material and 
the grinding of the elmker must be such that the finidied product 
complies with the rigid pzomsions of speoificationB designed to 
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Beonie a cemeat of lilie ieq,uiBLte qiiality. Thoae proviaioiiB are such 
■ fciiat. it IB impossible to produce Fortiland oemeut on a commercial 
s^lft -wilihont the use of extenaiTe machiiLety and without having 
law TwatArial of fair unifonnit^. It is true that hydxauhc limes 
may be buint m country kilns and require no subsequmit grinding, 
while nae fril natnial cements are produced without the aid of very 
elaborate maohmety, but these latter are inferior to Foxtlaud 
cement, and ace apt to be variable m quality. 

It IB neoeaeary to mention these dirtinctions because inquiries 
are constantly being received from people who seem to consider 
that any depomts of (^otmg stones, kankar, or lime and clay, in 
junta-position in a convenient district, can be transformed into 
Foilia^ cement with the aid of a plant costing a few thousand 
rupees and that no special knowledge of the subject is necessary. 
This is very far from bemg the case and a warmng may not bo 
superfluous. For many classes of work, however, a cementing 
material of the strength of Fortland cement is not necessary and 
there is plenty of scope fox cheaper cements of guaranteed quality. 
More attention might well be directed to this branch of induHtrial 
enterpnse 

At the tune of the outbreak of the present war there were iu> 
factories in India producing oemeut up to 
the requirements of the British standard 
speeifioation. The works of the Cement 
Compeny and those of the Indian Cement Company at Forbandar 
were, it is true, under construction and almost ready to commence 
manufacture for the market, hut they did not start folly till ISlfi, 
while the Bundi works were making hydranlio lime, the present 
works not being in full swing till 1916. When it is cuit- 
sideted that veitLcal kiln cement manufsotuie dates from 1861, 
that the more modern rotary kiln processes have been in operation 
in other oonntnee since 1885, that India has been a great and inercas* 
ing user of cement for many years and that conditions are favourable 
to manufacture, it is very surprising that up till the outbreak of the 
wax this country had been entirely dependent on foreign conntrica 
for its Fortland cement But the stunulatmg influence of the war 
has been notioeahle in this industry; ATiafing fijxns anxious to 
inoreftflfi their plant, small concerns are bei^ improved and *i*«*i^ 
is more than one project for a new factory under oonsidetatiou or 
actually iu process of completion 
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Hie following table ehowe the extent to which cement was 
xequued in even before the war: — 


TMe showing the tmporta of emmt tnfo India. 


Year. 

Qaneral 

import!. 

Goreniment 

stores. 

Total 

imports. 







Cvts. 

Chrt.. 

Cwts. 

191S-U . 

■ 

■ 

■ 

• 

V 

2,980,872 

070,882 


leie-u . 

e 

■ 

■ 

• i 

p ■ 

2.899, SSI 

418,088 

3,814,476> 

1915-16 . 

■ 

■ 

* 

« 

• 

2,Q82,50S 

210,876 

2,849,361 

1016-17 . 

■ 

■ 

■ 

• 1 

■ m 

1,787.704 

103,006 

1,050,860 

1017-18 .. 

■ 

• 

i 

■ 

• ■ 

1,070,105 

30,788 

1,711,887 


After the war, when work at present m abeTance will be con- 
tinned, reqniremente will be greater than ever. The nee of ferro- 
conocete, compaxatiTeily new eren in the westem wndd, is extending 
very rapidly, bridges and heavy stmotoral work of all kbids and 
even ships being made of it. It has even been said that the steel 
age is.now giving place to the cement and stedi age, the fecro-coucrete 
age. Comparatively little has been done as yet in India, but little 
foresight is required to predict a great expansion of this class of work. 
This in itscU will provide a big market for Portland cements The 
opening up of Mesopotsmia twill also afford a large sale for Indian 
cement, if it be available. 

Little need be said of the present production of cement because 
this is fully dealt with in the *'Bepoxt on 
fadJoSf**** ** aisaii- Portland cement of Indian manufacture ’* which 
was issued recentiy. The total output of the 
throe chief firms, las., the Bundi Hydraulic Idme and Oement 
(Company, Lakheri, the Katni Cement and Industrial Company, 
Katni, and the Indian Cement Company, Porbandar, is now 1,600,000 
ewts. per annum, and tho whole of this was distnbuted by the 
Munitions Board. As tho bulk of it was of necessity being taken for 
war and other Government purposes but little has hitherto been avail- 
able for the private consumer. The oulput of these &ctoiiss being 
very much short of present demands even, it will obvknialy sufSee 
for future requirements, and there is stffl room for actional works 
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in otihac pacts o£ India. The sue of the oonntiy rendecs it impecative 
that wocks shotild be difitribnted in sooh a way that long tail leads 
from the faotocy to oonstmotionBl sites aie avoided A factory 
more oi less on spot is able to supply at a much lower cost than 
eithec the unpoxtec of English or foreiga cement or the manufaotiuer 
mtnated in another part of the peninsula. At present, there are 
many important centres which are handreds of miles from the nearest 
factory. For example, Galontta, a port and therefore oonvemeutly 
sitnat^ from the point of view of the importer, is over 650 miles 
from Eatni, the nearest eastmg works , the Patna distnct is .300 
miles from the sea and ahnost the same distance from Katni ; 
Lucknow is over 600 miles from Galontta and about 3S0 miles from 
eithec Bundi or Katm works; while with the possible exception of the 
Madras works, the output of which is m any case out of all propor- 
turn to its needs, the whole of India south of Eatni is without a 
works producing Portland cement to British standard specifica- 
tion 

Many other examples could be given but these may serve to 
emphasise the point sufficiently well. As regards Bengal and Biliuc 
and Orissa, the posifaon is likely to be much improved in the near 
future. The Orissa Gement Gompany’s works at Oath Madhupur 
on ihe Bengal Nagpur Bailway, 3SK) miles from Calcutta, are being 
reKiiganised so as to improve the quality of the natural oemeiit 
made these and with a view to the idtimate production of Foctland 
cement if possible, and it is proposed to erect a Portland emnnnt 
factor with a oapaoity of 50,000 tons pec annum on the Bengal 
Nagpur Bailway, less than 800 miles from Calcutta. As I have 
said, the location of sites u not always easy, but necessary materials 
are available and it should not be an imiiOHaiblc niniter to find suit- 
able sitoations. It is to be hoped tliat the next few years will see 
the present state of afioizs radically changed so that each imiioctaiit 
distriot will be supplied from a factory near at hand. 


'When suitable doposite have been ohtamod in a tiluca convenient 


Pad ind labmr. 


for distribution, tlio next inipurtant factor is 
the price at which fuel ciui bn didivered at 


the works. Eadi ton of cement roquiros botwoeii fight and ten 


owta. of ooal for its manufacture, and the price is thorffoie of first 


importance. The question of labour presents little difficulty ; couly 
labour is available almost everywhere and skilled and imni>skilled 


labour can be attracted. 
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Tbe effect on Fortland cement of the higher tempetatuzee and 

_ . other atmospheric conditions which mle m 

fiffeet M (dunata ^ ^ marked, hnt 

the low htunidily which obtains especially during tiie hot weather 
mouths in most districts sometimes calls for remedial ezpedieuts 
on the part of the manufacturer. The combination of high 
temperature and hi(|^ humidity during wet weather also affects 
the quality of cement, especially if stored caieleBsly for long 
periods, hut this is common to all cement alike, whether made 
locally or imported. 

In other respects, the chmate has little effect The setting of 
cement is, however, like most chemical actions, acceleiated by heat, 
and the regnlatioii of the settmg time, one of the principal difficulties 
with which manufacturers in all countries have to conttmd, requires 
especial care in India. Modem spooiffoations demand low expan- 
sion, high strength and extreme fineness, together with dow set^g 
properties and at the same time regulate the amount of gypsum 
to be used for controlling the settmg time. Kneness of grinding 
tends to lower expansion, hasten setting, and improve strength. 
The finer a cement is ground the quicker it sets; spreading power 
and consequent economy are also increased The tendency now^ 
adsys is to demand a much more finely ground cement than formerly, 
and in the British standard speoifloation for 1916 the residue on a 
180 mesh was reduced from 18 per cent, permitted by the 1910 
issue to 14 per cent. The production of a cement at once slow 
setting at tropical temperatures and finely ground, conditions 
mutually antagonistic, is thus tendered more difficult. In spite of 
this, inanu&oturers in India have been snecessful in meeting all 
conditions. In the interests of manufacturers and users alike, 
however, the issue of a standard speeifioation for India on the lines 
cf the British standard i^eoification is under oonsideration, and it 
js also proposed to grade limes and natural cement. 


It does not appear to be generally recognised that the testing of 
cement cannot be oarried out by any but a specialist and that the 
teneule strength test, however important, is not by itself sufficient 
to enable a eorrect opinion to be formed. Tests mode by individual 
engineers under servioe oonditions and with local materials ard~ 
ind^ of the utmost value os indicating what sbraigtbs are likely 
to be obtained on the partioular work in hand, bnt for this purpose 
Omsbins tests of 0 inch cnbiM arc nt •OMiv voIha ♦Tiart 
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teiuile tests on. bnquettes. Such tests must, however, be considered as 
additional and as in. no way tehing the place of the standard test of 
quality. 

To sam up, the present position of the Portland cement mdustry 
is fairly satisfactory. Ezistmg oompames have proved that ezoell' 
ent oement can be made in India at a profit and as the prejudice 
against the Indian product has been overcome, the way is now 
clear for further devdopment. Both internal and external condi- 
tions after the war are hkdy to be favourable to the industry. 
Tho demand will be heavy ; owing to the demands for British cement 
for reconstruction purposes in Buxope, the amount avadnble for 
export to India will probably be small, and oonditions in the United 
Kingdom and hi^ freights are likely to ke^ the price of importetl 
cement fax above the pre-war levdL To a lesser extent, the cost 
of freight will keep up the price of Japanese and Hongkong cement 
also. These oonditions will assist manufacturers m India at a 
time, when keen competition from abroad might have boon very 
dotrimental to the industry. 
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Bv E. C. Aksobob, 1.CS., 

Auutant Dircelar-GenmA of Comntcreinl Intdiigenee. 

% 

Luc, tho resiiiotig cxcrotioii o£ (‘crtaia m» 1« itiHMstx, has bora iin 
article of exirart for wore than three coiitnrioH. Although the tmo lao 
and other renii nocrcting inbertx occur eWwhoro, tlio oomiii(>n'inl 
prcKluctiuii of lac in any form in roxtricti'cl to India (iiiehuling Burma), 
fham and Indo*('hina. Iiulo-riilua aud Kiam tfigothor prolnibly 
only nipply about 3 per oent. to 2| per cent, of the total pi^ucikiii 
of stidl^, and even of this quantity a ooneiderable {noportioD ia 
expmrted to India viA the Stcaita Settlemenia for manufacture into 
diellao. Thus the total export of etieklae from Hiam betvreen 1910 
and 1910 was ae follower'^ 


Tabu 1.— AV/wr/a of otic^tc fwui ftioM, nwl Frfruh Jndo-Okina. 
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1011 aeaeaeat 



1012 

0,860 

ITmwb Indo^ 
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4,000 
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1,100 
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Imports of sidoklao ftom tiie Straits Settlements into British 
India in recent years are shown below ‘ — 

Table: 2 —Imforta of OuMao from the SiraiU SetthemmU tHfo Bntxsh 

Iniut. 


Teftr 

Girt. 

1912-18 . 

• 


■ 

■ 


a 

8.201 


1913-14 . 

• 



• 

• 


13,809 


1914-15 . 




• 

• 


e977 


1915-10 . 






• 

2.110 


1910-17 , 

« 



V 


- 

20.274 



An average crop of stuiklac from all sources is probably well 
over 726,000 owt., from which it will appear how considerable a 
monopoly is hdd by this country. 

There ate four main lao-ptoducmg areas in Liduii vts. : — (1) the 
DMtibatlon Central India area, indudiug the Chattisgarli, 
Nagpnr and other diviaionsi in the Central 
Brovinoes, C3u>ta Bagpnr and adjacent distncts of Orissa and Bengal 
and the north>-eastem forests of Hyderabad State ; (2) Sind ; (8) 
Central Assam and (4) Upper Burma and the Shan States. Lac 
is grown in other areas, as hn exam^e in certain districts of the 
Pnnjab, but large quantitieB axe collected only m these four areoh. 
Of these the most Important is the large and soattered area in and 
around the Central l^vmoes, from which the manufacturers draw 
the bulk of their supplies. The raw stichlac is manufocturod into 
shellao in a large number of small factories m the United Frovinecs, 
Bengal and Bihar, the most important locahtiOB beiag Minsapur, 
Balarampnr, Tmamganj, Pakur and Jhalda. In addition to these, 
there are two concerns in Bengal where maohino-made dielloo 
manulactnrod by patent prooesses. 

The insect occurs on a huge number of difierent trees, and the 
nature of the host is a mobt important factor in the production of 
good loo. The best is grown on the hiuumb {Sohkiehara trijuga), 
but the ier {Zieyphne /uyubo), •peilaa (Buses /ivMdbea), eirU {Alb^ia 
l^ibeXl, and fipiA {Bioue rdigioea) have all been recemmended for 
the propagal^ of the insect. In the Central Provinces, lac is 
largely found on the bimmb and poise trees, but in Sind it is chiefly 
grown on the hdbid {Aoaoia arabiea). 
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It liBB long been recognised that there are several inaccia of the 
genus Tadiaidia which produce lao. Tlie most important ia T, 
Uteea Kerr, but T. fioi, Gr. and T. albisziae, Or. are ako said to yield 
lao on a oommeroial scale. It has been found that the Sind habul 
lao has not thrived when transferred to balntl trees in Bihar, anil it 
is probable tiiat the various grades of lac are not due solely to the 
trees on which the insects feed, but probably even more to the hict 
that they are produced by different species of the lao insect. The 
question is however, one which has not been at all thoroughly investi- 
gated, though it is of very considerable praittical iniiwrtance, the 
various species having not only differing food plants but aki> differing 
seasons. 

It is not proposed to disenss here in detail the product ton luid 
ij.._ manufnetun* of shellac, but a short. dencn|e- 
tinn of the methods employed, and the \itrious 
stages through which tlie material passes, will be uccessary, ns 
roferanee will have to be made hereafter to certain points relating to 
this Bubjeot, which are at present disputed or which require fuller 
investigation. The ordinary proqess is briefly as follows:— The 
raw material (».e., the lac inorusted round the twigs of the tree from 
which it has been obtained, or sticklac) is first of all removed from 
the twigs, leaving only a Mtiall quantity of wood adhering. The 
lae is ilion ground and sifted, the dust being siquimteil, after whieli 
it is washed free of dye utul the nwultont s(*ed1an dricil and gnuhsl 
into granular and The seedlao is then umiinfnctured into 

diellao by fusing it 'before a fire. A Miiall quantity of orjiiinent 
(trisnlphide of arsenic) is ficquently added to produce the li ght 
yellow cokmr required in the finer grades of shellac, and a mall 
admixture of rosin is also sometimes made to lower the melting 
point, and the mixture is fused by twisting it in long narrow bagfi 
befors an open fire. The molten lao squeesed through the bags 
is, when sufficiently roasted, placed on a porcelain cylinder containing 
hot water and spread out uniformly by means of a ribbon of palm 
leaf into a thin sheet The lae is now removed from the cylinder, 
trinuned into a reetangulac fonn, and stretched out into a still 
thinner sheet When cold, these sheets are assorted according to 
colour, and thick pieces, impuritiM, etc,, an broken out the nqeoted 
portions being replaced int he bags for re-melting. In the caee of 
garnet lae, wUch eea only be made from Aesam Rangoon eilel^ 
lao, if it ia to have the required ruby tint, the (roesai used to be 
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mnoh the same, but the lac was not again stretobed after being 
lemoTed from the (^linder. Garnet lao is, however, no longer made 
by hand, and its manufacture is now confined to the epint or '* wet ” 
process. In the ease of button lao (which is diellac in everything 
hut form) the molten material is dropped on to a smooth surface 
instead of bang stretched. 

The principal commercial forma of lao are, (1) atieklae (the 
crude material) ; (2) seeSlao or gramlao (sticklao crushed, waaliod 
and dried, in the process of manufacture into riiellao) ; (3) tk^aa 
(various grades of the manufactiuied aitide in flakes) ; (4) hilton 
and iongut he (the same, but melted into button or tongue shape). 
It can be made from any grade of sticklao, but is usually from a medium 
to good): (H) gtawel he (dank rod lao melted iuto thin fdah form 
but not reduced to flakes. It is usually made to contain 10 per rent, 
rosin, hut can be made pure. Lower qualities of this and of bnttoii' 
lao con also ho iiiode by an admixtuie of lao refuse) ; (6) Mri (the 
residue left in the bags after the molting process, which contains a 
perceutags of lac, sometimes as much as .10 per cent, or even more). 

The itrooesM above described, as practised in the small uieconutry 
factories, demands oonsidemble skill and appears to bo on the whole 
very satisfactory. It is generally admitted that machincHiuade lac 
cannot successfully compete, at any rate in certain grades, with the 
hand<-made article. Excqit fox deliberate adulteration (of which 
there is unfortunately a great deal when the demand is large), hand- 
made shellac seems to he all that is required for the various purposes 
to which lac is put, and no complamts are raised by eonsiuners, 
except OS regards adulteration. 

Those purposes are many and various, and have inereased sue- 
Umo. prisingly during the last few yoaxs. Deaidn 

its use in the manufacture of gramophone 
records, sealing wax, buttons, lithographic inks, corundum and 
emery wheels, imitation ivory, oil doth, etc., and as a constituent 
of varnishes and pdidies and a stifEening for silk and straw hats, 
shellac is now employed in the making of elcotric insulatora and 
axplodves, and has thorofora become an essential military uecesiity. 
In India didlao w its reaiduaty by-products (such as kin*) aro very 
widdy used for the making of banjoes, braoeletB and toys, m a 
cement, for the ornamentation of ivory ox metalware, for filling oma- 
monts, fastening the hafts to swords, etc., and in the manufoeture 
of inmnneealdo artides of oommon domestio use in the vilUgas. 
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The xue of sihelhc in the manufaeture of requiaites 

liroii^t it into great prominence dxuing the war, and anangmenta 
liad to be made to aeoure anfficient auppliea for the Miidirtiiy of 
Munitions. The annual requirements were estimated at 60,000 
owt., to be distributed amongst the various allied Govemmeuts and 
by agreement with the shellao shippers in Calcutta a scheme was 
introduced m January 1917, whereby the diipment of lao was 
prohibited to all deatinations, but licenses were freely given on 
condition that agomst every export on private account a conalgn* 
ment of shellae corresponding to 20 per cent, of the quantity 
exported, and of a certain apeoified quality, was guaranteed to 
■Gkivemment at a fixed f.o.b. pnce of Bh. 42 per maund of B 2|^5 lbs. 
Owmg to the dillioulty of obtaining suffirient quantities of the 
•Government quahty, tlie Ministry otj^Muiutions eventually agreod 
to take a certain portion of thoir rcipuieuiejits in Commorcial T. 
London standard. The Govonnuont percentage is calculated on 
the amount of shellao in each variety of lae exported, the fixed 
standard being 90 per cent, in the case of seedlao, 70 par cent, in 
that of Btioklao, and 40 per cent, for latuse lao. Through the co> 
operation of the thdlao shippers, this scheme has worked very 
successfully and has resulted in the supplying of 80,000 owt. to the 
Ministry of Mumtions m 22 months since January 1917, a quantity 
'Which seems to have been fully sufficient for all purposes. 

The organization of the tdiollac trade has been cnUcined on 
T^a ttccoulit of tho nunibcT of middlemen involved. 

The actual oollootors of stioklao sell to hamwt 
interested in the trade {ofhnHaB), who supply the small manih 
factnrers, and between the latter and the actual diippers btbkai 
again intervene. The whole chain is financed by the usual (system 
of advances, evcei tlio icnall manufacturer frequently receiving 
advances from a Calcutta broker end binding himsdf to supply 
that broker only in return. It is obvious, however, that s^ 
critioism is ill-founded. Under ordinary conditions, the division 
of labour and oonsequciit division of risdc is essential in a modern 
indw^, and it is clear that the broker plays a necessary part in 
bringing buyer and seller together and is entitled to a share in the 
j^fits of the indu^. Were the buyer to take steps to enter into 
direct reJations with the seller or woe iwed, he would dearly be 
untitled to en increased profit on aocount of inecesied labour and 
increased risk. By eo-operadon among the the 
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brokez mi^t be eliiniiiated, tbe 'wbiole body of co-operators becaminff 
their ovn broker, but in that oaee there would arise the difficulty 
already ^enenced in many mdustnes that an increase in profits 
is me^y followed by a reduction of labour, and in conaequenoo the 
total ou^t would be proporidonateil^ reduced. On the whnli*, 
there does not seem to be any reason to suppose that the trade could 
be orgaDized more economically than at present 

In the export trade, the shellao is usually sold on three or four 
months’ sight drafts-^ws, 3 months on shipments to Europe luid 
4 months on ahipmeats to the United States of America, — ogaiiibt 
letters of credit m Loudon It is o,i£ to Europe and o.f. to Ihe 
United States of America, the importers of that country generally' 
prefernng to arrange for insurance themsolTes. Occasionally fuimll 
quaniatles are sold on oonBia|Dient, but this is not froqnent. 

The importance of the s^ac trade is illustrated by tho figures 

^ ju. below. It will be noticed that exiKirts 

Tnde ninnlGi. ? xi • •, .t • i 

have very greatly increased since the pcriott 

pteoedmg the lost ten years, tho increase m the value of the trud<> 

being accentuated by tiie nse m prices on account of tho war. 


Tablb 8 .— Escorts of mamfeuOured Jao {ohdlae and button lae) hy Acrr 
from BrUuh Indda to foreign oountnet. 


Yeor. 

Shdlu 

liui. 

Ttmi, 


Gwfai. 

Itn 

Cwfai, 

Bh 

rwN. 

Itl 

IfiOfr-eO . 

48,740 

n,6Sje9 



43,740 

21,28 m 

1B78-70 . 

04,408 

8a^4M 

■ii 

8,am 

81,018 

nrjtOMi 

1888-88 . 

81,300 

d2,Pi,i8J 


7,88,m 

108,686 

89J8$A87 

1808-00 , 

140,305 

70,07,781 


18,02,740 

177,007 

tOMMt 

1008-00 

881,068 

0i0,SlMf 

81,418 

a8,88j908 

864,808 

s.saM.srs* 

1000-10 , 

401,060 

OdOMOiO 

40,466 

u,4om 

610,011 

$,ru»j90‘ 

1010-U e 

867,040 

M^,ur 

81,878 

UJUMt 

880,818 

9,08,70,478 

1011-18 

361,176 

17BM^I0 

SP.084 

u^ttate 

SSOSBtt 

^S,9M8882 

1018>13 . 

880,170 

170,81,900 

41.408 

nMW 

STT,«74 

X M, 87488 

1018-14 

175,807 

109,78,108 

81,806 

UiOrfiw 

»7,sn 

1.8848,887 

1014-lB . 

807,846 

141,24^91 

86,080 

n,irM9 

siia,a7i 

1484i488^ 

lOlB-10 . 

868,001 

184,78,880 

lattd 

s,rf4M 

871,871 

14848,888 

1810-17 . 

884,284 

880,08,984 

8,100 

i,M,srs 

»7,80S 

84848488 

1017-18 

880.070 

880fU,789 

8.760 

tMm 

8»a4U 

84848488 
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of Bticklao and oi^ei kmds (including seedlac, Mri 
B.}, Bte Toy small, os shovn beloir : — 


^seporta of wmanufaeiured lac (atusklae and of&«r £tnd«). 


BtldElaot 

Ofeber UodB 

total. 

OwtB. 

Bb. 


So. 

Cwtv. 

lift 

«,180 

66, m 

■M 

0,40,010 

18,004 

6,10,034 

1.400 

16,606 

mm 

8,684 

1,650 

60,006 


2,640 

^■1 

17,271 

803 

10J617 

730 

$6J66 

8,380 

1,20,000 

4,110 


aB7i 

2,40.404 

21,077 

7ar,106 

20,448 

ajtsfist 

6.soa 

1,76,061 

38,077 

A,SP,«W 

44,285 

3,03610 

. 3,246 

ajie 

31,101 

6,06,714 

82,410 


1»600 

68,166 

40,001 

7,00,000 

47,147 


10,026 

6,64,060 

88,801 

6,81,700 

60,480 

uMjm 

iiies 

61,768 

40,748 

10,21,042 

41,080 

u,n,m 

lelSO 

40,000 

salts 

0,00,000 

03,821 


8,010 

1,14,100 

42,680 

10,10,100 

40,040 

U^MO 

7,460 

6,61,666 

40,407 

10,00,000 

63.000 

taMMO 

1,604 

1,16,U0 

88,481 

13fi6,70S 

20,086 

u^.aa 


seen from the above table that, althongb prices have 
trcably, there has been no marked ineteaso of ex|>orts 
ixjCootored orticlo of recent Tears. 

>£ loo dye have for several years piaetioally ceased, 
ejoaxate figotes ore not available for this artiole, but 
ox preceding years vill show that such exports are 


Tabu S.— jSeporfr 0/ lae-dye. 


Yoax. 

Cwto. 

El, 

a * m m a m 

e • t e • a 

e p « • • * 

a « e p p e 

p p p p p • 

p p p p p p 

• p p p • p 

17,748 

6>261 

384 

6 

6 

18 
e s 

7aB6jBS6 
, iMim 

m 

80 

280 

p« 
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Tlie totsJ value of lihe export trade now amounts to over 3$ 
eiotes, even Wi migh ttiia figoxe is partly due to the mdatiou of 
prices on account of l^e war, it will be seen that even ten years ago 
the value of the trade was 2{ cxores. The following table will 
.malce this dear. 


Tabus i— Total exports of he from Britud India ly ua. 




Teir. 

/ 



CwtB. 

Bb. 

1868 00 


• ■ 

■ ■ 

• 

< 

74,668 

88.77,76.7 

,1878-70 


t 

• I 

■ 


91.423 

80,67,157 

1888-80 


1 ■ 

■ ■ 

m 

P 

108,811 

60,70,768 

1808-00 


■ » 

V 


■ 

188,188 

U7,ihm 

1008-00 


• > 

• ■ 

« 

• 

880,888 

2J0^7fiJ2 

1900-10 


■ » 

■ ■ 

a 

• 

664.814 

2,77,10, m 

1010-11 


• * 

f 

• 

P 

421,628 

8,76,86,670 

1011-18 


• ■ 

a ■ 

f 

• 

428.426 

ftO7,48.O/0 

1018-13 


• a 

■ • 

• 

i 


8,77,06.760 

1013-U 


■ * 

• » 

■ 

■ 


7,80/6,007 

lOU-lS 


• « 

■ ■ 

• 




1916-16 


a • 

■ S 

* 

■ 

417.820 

7,77,70/78 

1910-17 


■ • 

■ a 

• 

■ 

318,348 

8,60/7/00 

1917-18 


« ■ 

• ■ 

■ 


338,420 

6.77.76/JO 


Laports are of course very small, tmd ate piaiOtioBUy limited 
to the tagolst imports of stiddae from Kam and Ihdo China vtA 
the Straits Setilementa. In 1668>6d, the total imports of lao of 
all kinds amounted ody to 1,238 owts., valued at Bs. 19,814. 
'Ten yeaaa later, the imports of stidklao 'were only 660 owts. valued 
at Bs. 13|630. By ISSS'SO they had risen to 1^46 owts valued at 
Bs. 40,646, and in ISOS-SO they stood at 1,663 owts. valued at Be. 
87,004. The figures for the last ten years are given below, those 
from 1908-09 to 1911-13 representing imports of stiddao, and tiiece- 
.after for stidk and seedlae combined. 
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Tabui 7 . — Importi of ho into Britiah Indta hj mo. 


Year. 

CwtB 

Bb. 

1008-00 

• 

• • 

• • 

• 

■ 

ls773 

87,665 

1009-10 

• 

■ ■ 


« 

« 

806 

34,000 

1010-11 

■ 

• p 

m ■ 

m 


2,670 

88,346 

1011-12 

■ 

i ■ 

a ■ 

* 

• 

1,670 

60,146 

1012-13 

s 

* ■ 

• ■ 

■ 

m 

10,003 

3,68,334 

1013-U 

a 

■ • 

p • 

■ 

« 

13.318 1 

1 3,01,083 

10 L 1-10 

• 

■ • 

t 

• « 

* 

■ 

077 

1 33,711 

1010-10 


■ ■ 

• ■ 

• 

■ 

S.I12 

08,784 

1010-17 

V 

■ « 

• • 

■ 

« 

30,804 ' 

‘ 7,38,107 

1017-16 

V 

e m 

• e 

e 

• 

10,340 1 

4,73,830 


It is difficult to frame any aocoiate estimate of loe |iiodtiction 
- on aoeount of the difficulty of obtaining r©. 
^ ' liable information as to the atioklao crop. 

The whole trade would undoubtedly benefit very greatly if aceurato fore* 
casta of the crop were regularly available, but there are very great 
difiioulties in the ^way of preparing aucli forecaals. The shellao 
trade has always been highly spooulativo, and accurate rqiorts as 
to the ^oi^eotB of the crop would minimiae the frequent and wide 
variationB in the market value of the artide. tJmdfieial attempts 
have sometimes been made by penons interested in the trade to 
forecast the various orops, and recently forecasts by Ur. Lucas 
have* appeared for the "Bysaki'S “Ea^i" and "Eushmi** crops 
{vide “ Capital ” lor April 19th and November 8tb 191B). In these, 
the '* Bysaki " crop was esrimated at 476,000 meunds,* or (rodtoning 
18 seers of shellae to every mound of sticklac) 218,760 msunds of 
shdlac or about 107,000 chests. The **Eat]ri** and “Kushnti" 
crops are earimated at 191,000 maunds and 116,000 maunds respec> 
tively, or, takmg the former at the rate of 16 seers to a maund of 
shellao and the latter at 28 seers, 76,400 (88,200 oases) afid 68,800 
(81,900 oases) respeotively.' These fotter crops are, however, little more 


* 1 mrt. ■■ lA BUHOilit 
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-iihau 8 annas crops, and an average crop ma^ be longlily taken to 
'be as foUo^ 


Tablb 8 — BaHmaie of amrage toted otiddae avp 


Place of oilgiii 

HdHs 

India proper^ 

ByaoJa crop 

460.(KI0 

Jethwa 

SMOO 

Enahml „ • . , . • • . • 

nosooo 

XatU 

2^jm 

Totaii 

020,000 

-Btuma and Awm . . ... 

70,000 

B\fm and Indo^China . 

£0,000 

Total 

1,020,000 maiuidB 
or 701,667 cwtik 

Plraotioally the triune of this quantity is manufactured in India, 
only some 10,000 maunds being exported f«w« DVenoh 

Lido-Ghina direct to Zoxope, Thera axe thus left 1,015,000 wiaywdff 
of stioklac, «hich frill give roughly the quantiiy of niollaw sbowu 
below ; — 

Tablb ^.—Bhtunate of aoetago production of shtBae. 


Crop. 1 

Btiddao 

In mda. 

Percontago 
of Bliidko 
obialtiul. 

Hhidlao 
in Bitla. 

Bysaki . # . . 

m 

■ ■ A 

400,000 

«% 

suaLooo 

Jetbwa • • 

• • • 

20,000 

«»% 

i«.fioo , 

■tCpthipl ■ p ■ ■ 

a ■ • 

170,000 

«% 

tttsoo 

KatU . e . p 

• a a 


40 il 

lltpOOO 

Burma and lAfleani . 

Siam and Indo-Chfaia s • 

s a • 

a a a 


90% 

r4B,000 
? 0,000 


Totiii 

1,010,000 
manniU or 
744»838owtH. 


474,000 

mMiidaor 

M7,00Bowta 
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To lihia figure must be added about 7,000 mauuds of %irt. which 
will in turn give about 8,500 maunds of shellac, making a total of 

478.000 maunds or 360,733 cwts. of shellac available fox export, or 

239.000 oases, giving a monthly export of about 30,000 cases. This is 
rather above the average, but the difference is accounted fur by the 
very considerable internal oonsomption of the various forms of l,ic. 

This production might be almost indefinitely increased. Kteps 

-• are already beiug taken in Ifyderabad State 

^ * to this end and the increase is practically 

only limited by the amount of labour available. Zii the piuit, the 
difficulty and expense of obtaining healthy brood>lac has betm u 
eenous obstade to the extending of lao cultivatiou, and the establish' 
meat of nurseries for the supply of such broodrlac in various (‘ctitn‘s 
has been frequently recommended. At present, it is not uiiusual for 
a lessee who has lecoivod a conoossion for collecting lao in a ccriuin 
traot to strip tiie forest of lao in the year in which his lease oxpinn, 
leaving praotioally nothing to propagate the insect afresh. £!ls6< 
where the system of royalties exists, the royalty sometimes varying 
aocording to the price of shellao in Calcutta. This Cfystem, however, 
appears to have been very unsueoessful in Burma and Acnam,aiidto have 
led to a very hMvy fall in exports. Qeiieially speaking, luc is 
cultivated and not merely coUeoted wild in the forest, and a fine 
upon the cultivatiou of a portioular article is bound to influence 
the cultivator in deoicling what crop to cultivato. There is also 
the great likelihood that, when a royalty is imposed from tho toi>, 
it w^ grow greater as it passes tiinugh the various nhonnela on 
acoount of the ezaotioinB praotised by s^idinatea, until it 
proportions which may weigh very heavily on the cultivator. The 
tolution of tho whole difficulty wotOd appear to he the direct leasing 
>f collecting ri^ta to the actual cultivator, so far as possible, and 
he exclusion of a oertain percentage of broodrlae from the concession, 
jds quantity being reserved by the lessor fox the propagation of 
he next orop. 

fri addition to the question of the leasing of ooucearions, the 
most important problems oonnected with the 
i* K lttF rt lw, * lao trade are, first, adulteration, and, second, 

the form in whioh the article may best be ex- 
erted. Of these, the former is by far the more aerious, the latter 
ring now, it may safely be said, praotioally settled. OompIahitB 
n &e soore of adulteration have been m^e from the United 
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TTin gHtyw, from the United States of America, and in Calcnttn 
but not entirely on the grounds. Li tlio United Kaj^bmi 

has been dueoted to ^e huge admixture of roHtn fuiini 
in mufih exported shellao, and it has been huggmtnl that tb 
simplest method of dealing with this would be the ntniidardiiiatiMi 
of the several forms in which lac is exported. It is generall 
stated or assumed that an admixture of roHiii (up to it pi* 
cent.) u necessary for the manufacture of Hhelloc, but it i 
alleg^ that, when prices ore high, sholtoe may be adnltcratrd wit 
anything up to 60 per cent, of rosin. In the first jdace, it dis' 
not appear to be true that rosin is neesNsary, and it rcrtainly i 
not used in all factories. It is perhaps rcquin'd to sriften old sthkiii 
wbioh has been left unmanufactured for 4 or 0 years, whan aui’ 
stieklao is not refined by Ihe ^irit iwocchh, but there is nnthiii 
to riiow that it is requit^ in any other caws On the other tiaui 
there is undoubtedly a certain demand fiir a niixlun* of msut an 
lac for certain purposes, and in such cases it is a I’liiifusion of tmu 
to qieah of adulteration, the mixturu heuig minply a likwl and isi 
cdidteroted lac at all Li any cose, the remedy lim not in the dcfitiin 
of standards (as Buoh standards already exist, ami an* well estnL 
liriied), but with the importum. These eati safeguard ilieniselvr 
by insisring not oidy that contraots should contain a elauw* dsrlsrin 
t^ peromitage of rosin allowed (if any) and gimFonteeiiig |nirif 
under dhemical shalysiB, hut also that a penalty should be esarte 
on any import of ^ellao wliich contains moro than a certain fixe 
peroentage This has boon done in the United Atstes of Ainerici 
where an admixture of S per oeut. rosin is allowed in U. H. 7 
T. N. (corresponding to London T. N.). but in the casa of N. \ 
T. N. and "supeifino’* grades J;lie sliellae must, tw pure, and 
specdal penalty is mfiioted by the Hhellao Importers' Anmriatlo 
if any shellao is imported containnig moro tlinii fi {ler emit, ram 
Li London, ou the other hand, altitongli some of the contiiet twa 
were modified in 1904 by the utsortion of a claiimi resirietlnie tl 
rosin admixturo for dudloc to 3 per cent, and fur ftsniet to 10 pi 
cent., no such olauso was inaertwl regarding button lac, and n 
penalty was insisted on to prevent the import of private ■faMid w 
marks containing a far greater porccutago. Tha rasuit of tb 
amission has naturally boon that it is open to an unprindple 
importer to buy rosmous diellao and sdl it to the small 
who is unable to afford to buy on chemical analysis, m the pui 



artide A fiuliher difficulty hBS aotnetimcs arisen througli tlie 
difieient results obtained by Calcutta and Loadou analyses, althou^ 
the Galoutts and American analyses semn to be identical Tbis 
is a point whinh could jnobably be best dealt with by a sbellao 
asBocUtion, tiie institution of which is recommended below 

With regard to Ainetioa, the question of adultoiaticm amumes 
a totally dffierent form. In this case, no difficulty is experienced 
with regard to rosinous shellac on account of the strict rogulafions 
and severe penalties mentioned above, but complaint is made that 
a oonsideiable percentage of other impunties is frequently found. 
There is no doubt that such complaints are well-fonnded. During 
the last few years it has been found that molasses, powdered clay, 
powdered lac refuse, and flfiur liave been mixed with the shellac, 
and that by tbe use of unusnally porous cloth bags in the melting 
process a large proxmrtioii of tlio impuriticH in grain liio ooxo out 
into the refined shellac. Th^Caloutta riiellae contract contains a 
datise guaranteeing the shellae not to contain mote than aceriaiti 
percentage' of rosin and oAer impurteiss, the penalty being 6 annas 
per maund for every 1 per cent, up to 4 pec cent, above the allowed 
amount, and Be. 1 per maund for every one per cent, in excess. 
Shellac has, howovra, only been tested for rosin, and the guarantee 
regarding other impurities has hitherto bcoii a dead letter. Recimtly 
some firms have attempted to insist upon this olause, hut certain 
others liavo hold back, the custom of the trade being at present in 
favour of the latter. In such a case, it would undoubt^Iy be of 
great benefit to the trade if there were a zeoogirisad shellac aesooisr 
tion which could decide each points ai thk. II it is dean that it 
would concern itself only with the polioh^ of the trade, standacdiia* 
tion of contracts, arbitration and kindred matters, there is no reason , 
to believe that the formation of such an oesoeiation would meet with 
any opposition. 

The second point which has raised considerable dispute in this 

tihiilinii iiiiiiniiiir voiintry is the form in which the export should 
' bo made. It has been urged on more than one 
ocoasicn, and even in Bcmi'official poblieationa, that there seems to be 
no reason why so la^ a proporton of the lac exported should be 
laboriously converted into shellac instead of being exported as Med- 
iae, the oonsumera being themselves able to make any addition 
required for spedsl purposes. It is argued fkal a dean grain lao 
free from dirt should answer the pnrpnN of maov eonsumere befetwe 
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than shellac. Thu contentioii is based apon the f«>IIo«iiig ah>!Uini 
tions VIS, (1) that seedlao u a purer article than hliellar, the lutti 
bemg adulterated by rosiu and orpuneiit, (2) that, hredlnu «<iii]< 
be as suitable to the consumer as shellac and is only not umiI heiiiiie 
it IB not •known ; (3) that seedlac docs not “i»lork*' in tnui-il 
Thus Mr Furan Si^h, Chemist to the Forest ItcM'iirrh institute 
DdirarDun, wrote m 1911 “ Gnunlac waslied a^ iihove w as goiM 
as shdlao lor most mdustiial purjioscs It (’uutain> ppr cent 

of ream, no colonrmg matter and only about 3 per cent, of forcigi 
impurities. The lac consumer has, ui many iiisttincch, .still to h 
convmced that for his pniposcs iluu refined grain Inc is mm gontl u 
his present shellac” AU these three claims oii hchiilf of xccilUi 
appeiur to be mistaken. In the first place, heeillHc i.s the coiolitiiM 
of the raw material after washing and beforis nmnnhicliirc. It con 
tains many uppurities which are left in the hiiErs uhiMi the litc i 
roasted, and all these wonld he prcHcnt in the cN)Nirfctl M'ctiluc 
The assumption that shellao must contain an ailiiii.vtiirc nf ios|i 
is certainly wrong : there may be present a Mn.in perceiitiige o 
natural tree rosin, but this will bo equally jireiscnt in the Mitllae 
and, as has been mentiaued aliuvo, the further admixtiire of rush 
to lower the melting point is not a neoesbity of inuinifiietiire. Tin 
United States of Amenoa insists upon reeciving |iiirc shclt um 
but^n Iso for all superfine grades. Similarly, the aduiixtun* n 
or piuM i n t 18 a matter of appeiunuioo and is made to give the rcijuisiti 
orange tint. In the finest quality shellac there is pmctically ihhii 
( perhaps J pec cent.), and lu button lao none at nil Manufiictitri'ri 
are somebmes asked to add orpinient, wliieli cuitnoi rightly lit 
regarded os an adulterant. The oonleiilioii tli.it seedlac is pnni 
than diellao, or even os pure as shrllac, caiiiiot hold wiilrr. 
Secondly, it is certainly nut the ciisc tliuti 1 lu* txinsiuiier tioiiki 
otdinaaily find seedlao suitable for nil or most of Ills puriHiscii, if lu 
knew of it The United States KhoHao Importers’ Association (whicl' 
IB the Isfgest ossooiation of its kind and wliith n*{iri‘sentH tin 
intere^ of the importers of all fontis of luu) Inis given its opiiikni 
on this pomt that seedlao has its purposes but wuiild not suhstituts fot 
lao in shell form, which for gcuoral purposes is siqs'rior to the m>ci1 
form. The London Shellao Assooiation lias expressed an itlentH-gl 
opinion. Evan without this oatogorionl denial of the olaini, it 
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would be s yesy uiiaafe aesomption that the buyers of an artide 
like lac are unaware of the form most suitable for their require- 
ments 

Thirdly, it appears to be erroueoua to claim that seedlao does not 
"block” (t.e, coagulate iuto a solid mass) during transit. The 
whole weight of the evidence of those persons most concerned with 
the trade is that seedlac "blocks” as readily as shellac or even 
more so. linally, those who urge the superior daims of seedlao 
as an article of export lose sij^t of two most important points, 
viz . : (1) that seedlao becomes insoluble very much more readily 
than either stieklac or ahellao (manufaotorers therefrire ordinarily 
protect themselvoB against a loss by converting stick into seedlao 
only in such quantities as can bo iiunicdiately converted into shellac) 
and (2) that a general substitution of seedlao for shcllao in tlio 
consuming markets would moan the ruin not only of the shellac 
indnstiy but also of all tiioae industries which rely upon the by- 
products of shellao Cj.s,, hrU which is used in the ban^e and bracelet* 
making mdustrieB) for their raw mateiiaL In view of these facts, 
the whole question may now be regarded as de&iitely settled. 

There are a number of other questions connected with the lao 
. industry which cannoS be distiussed hero in 

^ ^ detail. For example, the qucHtioii of the lao 

dye is of great uitorest inasmuch as it was originally almoat wholly 
for the inoduotiou of the dye that lao was collected. In recent years, 
the export of lao-dyes has disappeared, both on aooountnf the com- 
petition of eynthetio d 3 re and beoausa of the vastly inciessed uumbar 
•of uses to which the resin oan be put. IHte dye is still said to be 
used for artistio ruga and sarit in certain parts of India in prefarenoe 
to the s 3 mthetio article, and if this is so it is oortainly regrettable 
that piaotioally oil the lao dyo produced is at present thrown away. 
It has been suggested that the dye liquor might be used as a manure, 
on account of the rich supply of nitrogen oontained in it, but though 
some attempts have been mado to establish this on a commercial 
basis they have hitherto been unsaccessfoL This has apparently 
been dus to the absence of a sufficient quantity of phosphates in 
the dye-cakes, and it is probable that although the dye liquor may 
have a high mamirial value if run straight on to the fields and allowsd 
to decompose there, the dry dye-oakes have far less value for the 
purpose. 
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Again, there ia a certain demand for lao \7 bx, whudi. u eaid to 

Licirax ^ pohehes. The fraz is not, 

however, ordinarily separated from the xesm 
in the manufacture of shellac, and when so separated (as in the 
spirit piooess) the value of the resultant lao ream as shellao u said 
to he infecbx. Further investigation of this and kindred questions, 
however, would very possibly have valuable results, and it cannot 
be said to be crrtaiu that the fullest possible use is yet being made 
in India of the natural monopoly of the lae mdustiy. 
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An Argument for a Change in the Lac Industry, 

By W. A. Fraymoqth, F.C.S. 

Director, Esociet Tannin Research factory, Ma,^ar. 

India poBsesoea in her lac, the monopoly of a raw piodturt which 
toay be regarded as esBeniial in the arte and manufaotuios of Europe 
and America. The writer knows of the ocourtence of loo os to 
east an the Mekong valley and in Siam, but ho has not heard of 
itM occun^ro beyond the western confines of India, while the first 
attempt to introduce it into Coylon is just being made. It does 
not oeour north of the Himalayas. The largest production is h<iMn 
Chota Nagpur, Cthtral India, the Central Provinces, Sind and 
Burma. 

The lac insect^ a small louse (ooceus laeea), appears embedded 
in,a reninouB inerustation on the young twigs of very many species 
in the forests of India, but for practical purposes, the trees from 
which it is gathered are:— 

Sehktchem trijnga: Kustmi — ^tho incrustation is thi<dc and 
pale yellow in colour. The insect is healthy and strong 
and may be moved from the Kueam to all other likely 
species. 

Zityj^tu x^opyrua: (?Aon< allows a very hsalthy inaeot 
to develop and the young brood epre^s both upwards 
and downwards on the tree. This tree affords the best 
home for lac from a commercial point of view. 

Butaa fnmdoaa: DJmhi Palos in favourable years, the 
yield of teein is luge, but the brood on this spocieB is very 
subject to destruction by frost or storm. The resin is 
dulrnr than that from Kusam or Qhont. The greater 
part of the lao of India is produced on this tree. 

Pious rd^iosa: Pipal:— often produoei large quantitlee but 
the reein ie alwaya duk in colour. 

Aoeuia oraibka: PahtJ yields luge quanririee of lao in 
Sind 
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Twifie m each year, the larvae swarm from the body of the 
„ , _M, , mother insect (below tiie resm) and each little 

lac, ° ™ Kn e insect at once atta(dies itself to the nearest 
favonrahle spot by inserting its proboscis into 
the tender bark of a yonng twig. Drawing its sustenance from the 
sap bdow the bark, it starts at once to exude a resinous senii'lic[iiid 
from under the scale, which slowly wells up all round the growing 
insect until, with the exception of a breathing tube, (appearing 
as a white filament above the resin), each insect appears buried 
in a dome of reran After two or t^e months, the male maccts 
(some of which are winged) emerge backwards up the breathing 
passages, crawl over the resin, and enter the female oells. After 
on activity of about a week the males die and leave the mother 
insects in their mcmstation of resin, which increases then in such 
quantities that the single domes of resin merge together to one 
mass, which usually completely envelopes the twig. This is then 
sftoftloc. The motilier insect increases enormously in size after this 
and is found to contain large quantitieB of a thick red liquid which 
eventually granulates to a mass (over 1,000 to each motlier) of larvae. 
At this stage, the outside of the incrustation on the twig sliewH j'pIIow 
spots. If the branches he cut now and placed on otlier trees, a week 
or so later the new brood will escape and will fasten itself cm new 
brandhsB of the same or another tree. It is posnble to move this 
broodlac great distances. 

Thb cycle is repeated twice in each year, hut the time of earh 
swarming differs greatly in different ports of India and Jiunna. 
In Gentral India, the first swarm emerges in mid-July and iiiaf tires 
in early November, when it emerges to form the brood which nmturai 
in the next July Exceptional divergence from the usual date's has 
led some inves^tors to suggest more than two swarms in each 
yew. There ore, however, only two swarms. Much has Itecn 
written^ about pests destroying the lao, but none of these dmiMijpt 
resin proper and need not be feared from a eommereiol iwint of 
view. Extreme changes in temperature, frost and great heat will 
destoy a brood and thus cause loss to tho lao euKivalor. If ho 
avails himself of nature’s anangements to multiply the yield of lae, 
that IS, if he spreads oS hroodfao in etuA crop, ho need not fear tim 
periodic failure of the brood. 

It has boon customary for centuries for the Lidian loe eolleetw 
to take his crop while the inerustation is soft and wot and befeio the 
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larvae eecape. The shdlao mannfaoturer and those who wish to 
melt the ream demand this '* green *' lac because of the low melting 
point of tiie reain in such aticklaCj but it is this perustent destruc- 
tion of the brood which has kept lae as an expetiuve article of com- 
merce and has led to periodic shortage of supply, thus playing 
into the hands of those who have used lac as a pawn nith ahicli to 
gamble If the incmatation bo left on the trees, or if the tuigs 
covered with lac are cut and moved to other trees at the time of 
swarming of the larvae, not only can a lull yield of resin be obtained, 
but the cultivator leaves the brood to produce fmsh reMii. At 
present, however, the greater bulk of the lac of India is taken 
before it is mature. 

The collector cuts oil the young branches covered with lor mid 
scrapes the iiicmstatinn away from the stick. 
lartSe!**" swarmed fmm such Inc, it 

is poBsible to obtain a clean lac containing ns 
much as 85 per cent, reein. The usual ” stioklao ” (free from sticks) 
which reaches the markets does not contain mmre than 50 per cent, 
of tmti. Adulteraldott and weighting with sand and ashes is common 
at this stage, in spite of the fret that the lao buyer in extremely 
expert and always discounts moisture, sand, stick and other foreign 
matter. This docs not scorn to stop deliberate adulteration, however. 

This raw lac is received in the shellac factories of hlirzapiir, 
Furulia or Calcutta and is there crushed in stone '* rhatkis *’ or roller 
mills, great rare being taken not to ovei^mish and so prodme 
dust. The enished product is known as iatcha vhavn. The 
evenly-broken grains mixed with immature larvae (lac dye) and 
other foreign matter, ie then mixed with water in a large stone 
basin. The workman enters thk basin and with a apeohl swirling 
action of tiie feet, rubs the grains of resin against the rough side of 
the stone bowl, triturating all soluble and semi-soluble matter away 
from the resin. A weak alkali is usually added to the water. Tito 
water is dianged from time to time by decantation, after allowing 
the grains of rslin to settle, and finally the resin is dntimMl in u 
cloth free from all matter that is oarried away by tlio water. Tlio 
effluent water used to be settled end the red sludge from the 
bottom of the aettlsr was presud into oakss of lao dye. Iliere is 
no longSE any demand for lao ^e, for it is of little use except 
as a dye for woollen fabrics, and cannot in the writer's opinion over 
oompete with aniline dyes. 
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Afber drying m tlie Bon, \nt1i extreme oaie to prevent incipient 
meltmg of the grains of lao, the washed chaun, still containing some 
ATiimal residnes and particles of stick, is passed to women-workers, 
who winnow it over straw trays. By two separate j^ging motions, 
all stick and flufi, and again sand are removed, leaving a remarkably 
clean product (safa lAavn) consisting of bright and clean grains of 
resm. Many analyses of this product have shown from 94 per 
cent, to 96 per cent, of lac soluble in warm alcohol 

This “grainlao” or “seedlao” is gradually finding favour with 
consumers of lac, who formerly used “buttonlac'* and “shellao’* 
and consumers in America buy it on on analysis basis, allowing 6 
per cent, of insoluble matter but penalising any insoluble luattiir 


above this figure. 

The shoUso manufacturer in Mirsapur or elsewhere does not 


Shsnac muutactiiiia 


stop at this product, but emitinuos his proei^ 
as follows ’ The clean seodlac, with which 


some pine rosin and powdered oipimeiit ore usually mixed, is ftlliKl 
mto cotton cloth tubes usually about 60 feet in length. Tlie one 
end of the filled tube is fastened to a small hand windlass which 


is kqit twisting by a woman operator. The otlier end of the 
tube IS hold in the left hand by the hangar, tlie maji who 
melts the lac, who is seated at the far end of a fumaea This 


consists of a ohatooal fire on a hearth, which is domed above to 


reverberate the heat through an opening running the full length of 
Idle front of the fomooe, which thus throws its roiliant heat on 
to the tube. The cotton tube filled with lao hangs below this o|>en 
front of the fumaoe, heiiig suspended between a peg or hump at the 
one end of hearth and at the other end of the fnmnee, from the hand 


of the karigor. There is a clean slab of stone below the tului with 
a long dcpiessiou contaimng water. 

As the tube turns, exposing oonstantly fresh surfaciHi to the 
radiant heat of the fuinaoe, the karigar resists thS torsion with his 
eft hand. Qrodually, the lao in the tube melts and exudes through 
ihe pores of the cloth. As soon os the molten r^n uptioam, the 
'langar scrapes it up with an iron spatula, often allowing some to 
irop on the wet stone below, often dipping the niass on his spatula 
uto the water; and so lathers and mixes the half molten lao and water 


nto a plaatio mass. This is again put upon the ever-turning bag and 
is constantly lathered. During this mixing a relatively high degree 
of radiant heat (110” C.) reaches the loo, but the presenoe of water 



An Ar^foeni for a Ohanga tn ffte Lao Indias^. 


339 


in the maas keeps the average tempexatnte just below 100° C. IDie 
last efforts to mix the mditing mass qnioMy end in a few rapid 
strokes to gather the ** gob ” of lac to the spatula and so on to a 
glased cylinder (of ^ased earthenware or galvanised iron) which 
stands ready and warm at the Jeartgafa side. At once» another 
workman using a strip of palm leaf in his two hands, pulls the “ gob ” 
of plastic lac down over the cylinder, thus producing a akin of lao 
measuring about 30 inches long by fifteen inches wide. This akin 
IS taken off the cylinder with a skilful jerk, and the stretcher, fixing 
a toe of eadi foot in the lower end and holding the top edge in his 
two hands and mouth, gradually stretches the sheet out to a big 
.skin 6 feet long and 3 feet wide. Throughout this operation, the 
skin of lao must be kept warm with oeoaaional movements towards 
the fire which “annoala’' the lao and keeps up the plastic condi- 
tion, which is essential if fine shellac is to result. 

The stretched sheets of lao are laid in a heap and whmi cold and 
herd, they axe broken up and picked ovw carefully to rmnove all 
spots and thick pieces. The result is the shellac of commerce. 
Wlien no pine rosin has been used, the product is sold as pure 
akeOac When the plastic loo is dropped in little lots on to a pbUshod 
surface, the roHiilt is button lac. When dropped on to a plantain 
stalk, *' tongue ” lao is the result. 

As the melting proceeds, the unmdtable residual matter is pushed 
along inside the tube, the constant turning gradually squeesing out 
most of the lac. This residual matter accumulates and must be 
removed. In order to do this, the iaf(gar causes a " kink ” to form 
in the tube bqrond the umueltable residue and thus isolates it 
from the lao furdier ahead. After scraping all molten lao off the 
tube at the top, he stabs the bag and causes the holtmolten residue 
to exude on to the wet stone below. An assistant picks up this 
black-looking matter and shapes it into a large "plaque." This 
w then known as It usually contains about 65 per cent, 

of lac soluble in warm alcohol. 

Considerable quantities of this and other residual matter con- 
taining lao were exported to central Europe before the war, where 
the facilities for use of pure aloohd for industrial puiposea pet^ 
mitted the manufacturer of cheap polishes to dissolve the lao in 
these residues in extraotor plants. In some oases, the alcohol 
was driven off to produce a fmrly pale lao, but usually sufficient 
aloohol was left in to produce in mixture with oiher resins and dyes. 
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mahogany Fmooh polidi. Some of these lesidueB axe treated in 
Calontta 'witb hot spirit to produce a very daik-ied coloured lao 
called “gametlac” There are two snoh works in Calcutta, 
Messrs. Angelo Brothers, and Galstauns. 


Much the greater part of the lao that leaves India is m the form 
Thaani 4 «iii ^ cxaDge shcllac, known as T. N. 

^ '* (originally the mark of a firm called Tularain 

Maturam], and nearly the whole of this common shellac is made 
from lao that grows on the polos tree. Those who deal in lac in 
London standardise a sample each year, xqixesonting the average 
quality of the lots of common shellac which arrive from India. 


Quotations of the price of lao axe made on this T. N. basis, 
both m London and in Calcutta, and there are many speculators 
who gamble on the T. N. quotation in both markets. The original 
cause of the great fluctuations in pnoe of shellac ate the poriodie 
failures of the lao crop which are so intensified by the oollootion of 
lao before the young insect gets a ohonoo to i>ropagato a now brnoil. 
Yet there have been years when the amount of lac exported from 
India was too much for ouxrent consumption, e,g., 322,000 chhiw 
in 1909 ; but it is likely that while the world would not buy ull 
this lao at the r^ivriy high prioes, whioh lao has been sold for many 
years (from 60s. to 100s. per owt.), yet if clean lao were offered front 
Incfia at lower, and above aU, steady prices, there wonld pobnbly 
always be a demand fox this useful resin. Wo might even hoim to 
find an outlet for double the quantity of the 1908-09 crops wUiidi 
may be estimated at about a million maunds of oloaii raw lac. It 


is certom that many manufaotnrois refrain fiom beginning to use 
shellao when it is r^tively cheap, because of tho ever present fear 
of a sudden rise in pnoe. During the year 1903-04, the price of 
shellao rose to 2308. per owb., and the stooks of London dropjMid us 
low OB 12,000 chests, while the oxcossive prodnotion of 1908-00 
reduced the piioo to GOs. and loft 100,000 ohosts in slook in London 
in 1911. Quite exceptional prioes were reached daring the wnr, 
even 400s. per owb., being exceeded. 


Several very oompleto ohemioal examinations have boon made 
of loo by Bamai, Hooper and othoH and it is known that the ordinary 
lao of stioklao oonsists of (a) two lesmous substanoes, one being 
^insoluble, while the other is soluble in ether, (6) a wax, (o) a colouring 
'matter named Eiythxolaooiu, and (d) water. 
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Many exhausbive researdies Jutre beea conducted mth a riew 
to producing a subBtitnte for lac but with no saocesB. The oonaumer 
Will always buy pure kc, if he can get it at a low and steady price. 
Thus it does not appear probable that any artificial substitute will 
erer diqilace kc in the arts and manufactures of the world, so long 
as pure lac ia offered in Europe at or below 6<k. per cwt. 

When the oonsumor abroad takes kc as shelkc or button lac or 
grainlac into his works, in nearly every case, he makes a solution of 
kc either in alcohol (for wood polishes, metal koquexs, the lining 
of a shell, etc.) ; as in borax (for the stiffening of felt hats and 
similar uses), or in aoda ash and water (for the preparation of 
vMte ko). Thus, directly it is taken into use, it does not matter 
in the slightest what the original form may have been. Shellac in 
flakes wiU dissolve a trifk quicker than button lac, and grainkc 
shews a trifle more insoluble mattw, but as most shellac contains 
even up to S per cent, impuritus, the oareful manufacturer must 
filter his solution of lae in any case. The extra impurities in 
gminlae have been allowed for in the purchase price, but on the 
other hand, a suqpk inspeotion of grainlao ia sufficient to make 
(Hire that it contains no pine rosin or other foreign resin, and so- 
there is every inducement to the consumer abroad tn buy grunke 
instead of shelkc 

There are excqitioiial uses for kc, where a very pure and spotless 
shalkc or button ke is reijuired, for instance in tlie manufacture of 
gramophone records or othM " vulcanite ’* mixtures, and here some 
shelko will always be required. 

For the manufacture of white ko, the plain washed gtainko 
is particularly suitable. After solution in aoda ash and water, the 
solution is filtered and the filtrate ia bleaohed by the addition of 
ohloxine water. The wax in the ko predpitates during the bleaching,, 
and can be filtered off or left in the brew. To reach the exact point, 
where the eolation has had Just enough of chlorine and no more 
requiteB great skill. The bleacher then odds hydrochloric add 
slowfy to the brew which predpitstee a white cloud of bleached 
ko. On raising the temperature, the bleaohed loo coagulates and 
can be lifted out of the solution and washed, worked up to big 
hanks" of a material (exactly 'like white "Edinburgh Boo]c"> 
whioh is soluble in alcohol to yi^ a pale teansperent poIiA. A very 
kige amount of the ko in I^ia is converted into white ko abroad. 
It is unlikely that white ke will ever be manufeotured in Indk,. 
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beoauBe ib lemainB baid only at low tempeiataieB. It u an addi- 
•bve compound of lac and dilonne and it lapidly detetioiatcB with 
heat It IB stored and moved m bairde of water m Europe Latdy, 
Amerioan manufsotniecB have washed and dried the first precipitate, 
-thus supplymg white lac m a powdered form 

Under the dxcumBtances that dean washed grainlao can be 
cultivated, collected, deaned, and refined, and landed in London at 
under 40> per owt., after leavmg good profits m the hands of forest 
owners, collectors and manufactniers, while it is impossible to land 
shellao or the mdted forms in Europe at less than OBs. (if the forest 
owners, collector and manufacturer jure to make any profit), it is 
to he serioudy considered whether it' would not be better for those 
interested m lac in India to aim to produce large quantitios of re- 
fined but not mdted lac, at a regular low price than to work as they 
do There is little doubt that such a pohey would eliminate the 
gambling dement in the lac trade and thus make it safer for the 
Indian industnalist. 
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Standard Lac Products. 

Bt Oilbbbt J. Fowlbb, D.So., F.I.O. 

Indian Institute of Seienee, Bangalore, 

As ezplaiued in tho foregoing articles, stick 'lac as it occurs 
in the forest consists of three main constituents ; 
Indatf”* ***** ** *** outermost portion of tho in- 

cnislation, lao urax, immediately surrounding 
the body of the lao insoot, and lao dye mainly present in the body 
of the insect ^self. By the indigenous method of muuufaoture, 
lao is pioduoea oontaining undefined percentages of wax and addetl 
rosin ; the wax is not separately leoevared at all, and the dye, if it 
is recovered, is sold in oakes oontaining an indefinite peroentage of 
(lye mixed with wax, impure resin, organio matter derived from 
insont bodies and ordinary dirt. 

Tho best brands of sliollao have a fairly constant oompositioii, 
but Idiey are not prepared with any special 
edVo“lpecW itnowledgo of, or regard for, partioular trade 

reciuirements. Tho hatting trado, e.g., requires 
lao oontaining a certain known percentage of rosin and wax in 
ordcff to obtain the neoesBaxy plial^ty. Difierent kinds of hats in 
fact require different mixtiires. A different quality again is 
required for gramcqihone records, while for varnish, freedom from 
colour is in many oases essential. For lacquering metals and 
French pohshing wood, pure lao-vamish ooutaiiung no added 
romn is best adapted. For.sealing wax and the coloured lacs used 
for toys and various forms of art work, special material is again 
required. It is evident, therefore, that the line of development in 
tho lao industry lies in the direction of standardlsatioii. 

One of the first dUBcnlties in obtaining satisfaetory lao of standard 
quality, espedally for varnishes, is the elimination of colouring matter 
which tends to darken the lao. The oolouting matter in crude stick 
lac is present, broadly speaking, in three oondi* 
“ water^luble dye, which ow be 
extracted by ordinary washing especially in. 
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edi^tly alkaline BolntLona ; as a lake oe organic compound piao- 
-tioally insoluble in mtei and alcohol and only partly soluble in 
'weak alkali, and as a colouring matter in the lac-ieain itself, also 
inaoluble in water and weak alkali, but soluble in alcohol. Strong 
alltali of course will attack the lac team. It may not be generally 
known that the only practicable method, apart from bleochmg, so fur 
used for removing thu colour from lac resin, is the method actually 
employed by the mdigenous worker, vte, melting with sulphide of 
arsenic There is no doubt that a definite reaction takes place r«> 
suiting in the elimination of the colour and the best brands (d diullar, 
4 .^ , D G , owe their freedom from colour to this process Once the 
lac IB made mto varnish, it is exceedmgly difficult to remove this 
colour by any practicable chemical process. In order to iwodnuo 
coloux^ee varnish from seed lao, therefore, without lecourse to 'the 
method of melting with orpiment, actual bleaching with hypo- 
chlorite, as described in the article by !Mr. Eraymouth, would appour 
to be necessary, though, where e^ense is a secondary oousideca* 
tion, dnreot treatment of the vamish by voiious procipitaiits is 


For every other purpose except the produotiion of polo varnishes, 
the colour still present in well washed seed 
■pSid ‘SSSwea®* ^ ^ moment. What is important is the 

percentage of ream and wax, whioh should 
at any rate be definite and constant for any given pu^oso as 
explained above This constancy of composition con only bo attained 
with exactitude by means of solvent processes. By cold solution 
in alcohol 'the loo can be separated from the wax, and from the 
residue after cold treatment with alcohol the wax can bo extracted 
with hot alcohol and added along with losm in any desired propor- 
tion to tho main alooholio solution of lao. From the varnish thus 
obtained of the required oomposition, the alcohol can bo distilled 
.oft and the residual loo prepared m a suitable form for market. Tho 
above ptooess, though apparently simple, xoquxroa spooial equipment 
and Boiontific supervision, as the mompulation of lao in bulk is by 
no moans easy, and mutakes may easily bo made resulting in intiaet- 
able masses of mfusibls burnt resin. 


An important possibility is the pioduotum of soft loo in bulk 
, I for certain processes in tho hatting and f(dting 

" indoBfeties This material wbMi is obtained by 

.tiieatment of lao with alkali under certain conditions can be made of 
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any degree of pliability and ia very useful as a baaia for felting for 
aoft bats, slipper bolea, etc. 

From tlio crude cake dye sold in the boaiaj; at an anna or tiro 
]>er pound, it is poaaible by aiinplo niothoda to 
‘ ’ ' obtain a second grade lau vomiah, a aatia- 


foctocy lao wax which has similar properties, and would have situilar 
value, to bees wax, and a propurutioii of lac dye of approximately 
constant composition. Lac dye is one of the fastest and brightest 
reds for dyeing silk and wool, and by suitable mordants it can be 
made to give a iileasing pink shude to cotton. If supplied in a 
reasonably pure atuto, it sliould thorefoto find eotisiderable apfili- 
catiun. The crude cake dyo is nt prchout practically a wusto pro- 
duct Its Hounitilic trcatuiuiit with a yiohl of three valuable pro- 
ducts is likely, tlieieforo, to be an iniiuudiately profltiible undertaking. 

The working up of seed loc into slamhird ptmlueta iiuods huger 
capital than ia riHinircd fur dealing with crmlo 
of ttelu fiimticiul suooess depends to 
a groat extent on the establishing of shdiao 
]triooB whidh at proaunt are Hahle to great variation. The cause 
of this is to be fonml partly in the proscuit conditions under 
whhih lac is pnuhicutd, as desorihed by Mr. Kmymouth, and partly 
in spooulativo holding of stock. If tho first cuusu could bo eliminated 
iiy more scientific methods of cultivatiiiii, there would be Inss 
inducement for the scooud to oporatts and India, wi||h the raw 
material in tho country and with cheap alcohol in unlimited amounts, 
could by iiitelligunt co-ojieration with cunstutiors hold praotkially a 
luonopoly of an incruunngly valuable staple product. 


Reltrciwes. 

'‘Tlie Mamifacturu of VatiiishcH and Kindrod ludustries,'* Veil. 
111., by IjivaHiv mul Mclutohh (T. Scott, Qroouwood and Co.) 
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The Qltte and Gdatine Industry. 

Bv GiuiEiiT J. KowuiR, D.Kr., V.l.C. 

Indian Inatiiute of Bciem;, lianffidnre, 

Tho glue and gdutiuo iuduntry is really Ijound up uitli the 
producstion of bouo inunuie, tlieno prodnclH haiiig rp|af4>(l hn foIlouH 

(Hm ia obtained by boiliitg bonm with water under pretMinir 
afttt nantiving tko fat. Tins rstsuiiing liijutir 
pr^*uctg”^ *** Jd oluxifled anil isvapsirstted. Si:r ia Inpiisl sir 

tunui-Holid glue, (ichthtr ia a irliiied forns of 
glue and ia boat obtained from miu'wh (or fisitn lMms<a fnmt wliich the 
mineral matter lioa been Hupuriitssd by adila) by Irsmtinent with lime, 
wraebiug, bleaching witli aulphnruuH aeid, Htcutiiiiig, clarifying and 
evaporating. Bom Meal ia obtained by griuiling the nwidsial bi>m>» 
after oxtractmg tliO glue, and ooiimatK mainlv of ]ihfm)siiatn of lime, 
which may bo aold dirssot aa a manure tsr srnnvertwl into HU|icrpho)t< 
phatc by treatment with aulphurio aoisl. 

All Ihoae oporationB may be carrietl on in ona largo w'orkH. Bate 
material for glue and gebitine ealHta in large 
lartSr?**^* ” '» liMlia. Tins minilMT of nniniab 

wliirb die ssr are alaiighterwl aninially ia ciinr- 
niouH. Bcmdee bsmua unsl their iiHaueiats>sl ainewa nthisr ptMaible 
BouicoB ol glue and gelatine exiat in Indlii. ]surlu’nlnrly aerupisinga 
ami cuttingH from hisloa wbirh are at preaent. luigidy u waalo pro* 
duet of tanneries. 

Before the war, howovur, by far tiiss larger pait stf tlie lami* meal, 
from which no attempt hod been made tsi prmltiee glue m geluttno, 
went to Hamburg, wHci'e it waa Hisld uh u terttlias>r. ]dver|iiHil and 
Hull wore importing a ptmraor nienl wliitsh wins tiaec] in the niuiiU’ 
fnctsire of Huperphoaphattsa. Cnmbcil bouts weist (i> Antwerp and 
MoraeiUtat whore it waa uacd in the manufaetuns ttf btinss bladk. 
buttciiiH, handh‘H, eto. Thss Htnewa, which uns ajavially siiitoil for the 
mannfactUTo of gelatine, wtsri* all exptirled to Ifansburg. lb U 
evident, thoroforo, that great poMtibilittsw exint fur nsakiitg valuable 
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by-pioductB from these soutoes, if they were worked up in thie 
ooimtty. While it is doubtful whether the bones of Indian cattle 
contain enough fat to pay for recovery, the production of gelatine 
fiom sinews ofiers large possibilitioB of profit and, if the bone meal 
can be diqipsed of at a fair price, the eictraotion of glue should also 
be profitable. 

Apart from &t extraction, it may be talcMi that plant and build> 
uigs to deal with 10 tons of bones and associated sinewB per day 
would jirobably cost about 3 to 4 lakhs of rupees. The main eusen' 
tial in obtaining good glue and gelatine is scrupulous cleanlinchb in 
all the 'processes involved. Owing to climatic conditions, it is pro- 
bable that almost anywhere in India special equipment will be 
nooossary at certain seasons for the final evaporation and drying off 
of the glue and gelatine, but there is no inherent difficulty in pro- 
viding this. 

As regards the resultant bone meal, there is likely to bo some 
. , . outlet in India in Bex^gal, Madras and Ceylon for 

M«MI for giso, «te. ^ ^ plantations. The aocompany- 

mg tabular statements indicate that’ considerable quantities of 
aitifioial manures are imported into these parts, and during the war 
bone meal from India has been taken by the planters. The oxtrartion 
of ghu) would cortuinly depreciate the value of the bono meal, but 
not to sudi an extent as to render the process unoeonomiuol. 

Although there is nut at present any great demand fox super- 
phosphates in this oouutry, the experiments of the agrioultutal 
Apartments have proved that, in Ntnthan India at any rate, the 
application of this manure to the soil would have a very marked 
effect, since the available phosphates in large areas of the Qaugetio 
delta arc abiost ontirdy exhausted. If, therefore, it oan be placed 
on the msxkot in huge quantities at a loasonable price, it is almost 
oratun that the demand for it wUl in time become vary' great. The 
dominating factor in its produotum is the cost of sulphurio add; 
aud if tills is available at low rates in the near future (see page 01), 
the nuuiu&ctnre of superphosphates from bene meal sliunld be a 
paying propositinn, whUe the finding of a hical market fox this by* 
product should greatly assist the development of glue and gelatine* 
nianufMture in India. Bnperphoqihates thus made, however, will 
have to compete with those extracted fremt the mineral apatheb for 
the production of whieh a company has already commenced opera* 
tione near the Tata Iron and Steel Works, SakohL 
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The follotnug tablea of imports of artifeial and mineral manures 
and exports of bones inll serve to amplify the foregoing short state- 
ment ■ — 


Tablb 1 — Imporla of cartifieuil and rnmeral manures mfo India 

stnee 1918 


ConntnoB of coigiiL 

191.3-14. 

1914-16. 

1016-16 

1010-17. 

1017-18 


Tons, 

Tons. 

Tona 

Tuns. 

Ttma, 

United Kingdom 

1,600 

1,027 

1,010 

1,280 

90 

Oormany • , . « 

8,7 B 7 

444 

100 

31 

■ 4 

Hdgiom . • 

2,662 

096 

. • 

• • 

• 4 

Jaiion .... 

40 

00 

1,688 

1,668 

706 

Shaie of Bengal. 

2,789 

1,886 

3,802 

6,340 

1,0114 

,1 Bombay . 

40 

07 

10.3 

01 

V 

if Bind • ■ ■ 

2 

1 

4 

e 

■ 

n Hadraa • 

6,200 

1,417 


1,020 

700 

II Bnnnaa • , 

176 

70 

60 

00 

40 

Totatj (nrcLiTiixira ovbxb 

CbintTiim.) 

8,284 

1 

8471 

8,116 

4,461 

1,864 

Tabu 2 . — Btaporta of honet from India t 

rnics I9Ii 

t. 

CountrioB ofdnal 
doBtlnntian. 

1918-14. 

1014-16. 

1916-10. 

1016-17. ' 

1017*18. 

United Kingdom 

• • • 

Neiw l^ealond • 

Germaxiy • . . , 

Bel^nm • . , * 

i**ranoo .... 
Japan .... 
United Staton of Ami^ea 
Atlantic Coast , 

Paciilo Oonnii , 

Tons. 

14,014 

6,139 

2,056 

11,181 

34,820 

10,170 

11,237 

1 

3,273 

4,880 

Tons. 
11,096 
• 0,028 
1,076 
3,401 
18,066 
10,006 
0,787 

6,093 

4,300 

Tona 
16,170 
0,607 
0,116 
• ■ 

4,088 
8,400 . 

44006 l' 
0,108 1 

' 1 

Tons. 
9,201 ; 
11,606 
0,260 ' 

1 

3,100 

6,460 

2,060 . 
200 , 

Tonn. 

60 
7,342 
0,061 
■ 4 

> ■ 

626 

6, .380 

• « 

■ . 

Total (TNOLunmo othba 

001JKTBTBR) 

1 U .4 I 3 

618978 

68,686 

1 * 

42.042 1 

L 

20,671 
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jRefeieiieet. 

** Bone prndnctB luid manures ’’ by T Lambert (T. Soott, 
Greenwood & Cn.)f 

'‘Glue, gelatine and their allied produots” by T. Lambert 
(T. So^t, Greenwood & Co.) 
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Industrial Alcohol 


Sv GnsBBT J. VowLBB, D Bo , F.I.G. 

Indum Institute of Beunoe, Bangcdon. 

While India poBBeeses in abnndanoe many unportant law mater- 
ibIb fot indushcyt die is ieilal!iyd.y poot in soozoeB of powei of the 
moxe ordinaxy deecri^on Hex ooBlfidds axe not \7idely distri- 
buted and the quality of the coal ayailable is not of the highest. 
Water powex like coal is confined to oertam oenties Petrol, kerosiue 
and oil fuel generally have to be imported. The production of 
ohaxooal mvolvea the destruction of sloir growing forests There 
IB one form of fuel, however, which can be obtained in unlimited 
quantities, ma., " alcohol,” chemically known as ethyl alcohol 
C,HgOH. 

^e great chemical family of the carbohydrates (bo called from 
f . . , the fact that ite members axe composed of 
*** ** " caxbon, hydrogen and oxygen, the last two 

elements united in the proportion to form water) includes euoh 
UDivecBal plant constituents as oeUulose and starch, as well as the 
numerous naturally occurring sugars Most of these naturally occur- 
ring sugars can be fermented by yeast, ^dmg alcohol and oarbon 
dioxide, or oaxbonio amd gas as it is populady termed The oeUu- 
loses and starches are not directly fermentable by yeast, but by 
suitable dhemioal means they can be readily oonverted in many 
cases into fermentable sugar. 

The produetion of carbobydratcp, whether oellulose, starch or 
sugar, takes place under the stimulus of solar energy. Alcohol 
therefore, as it is derived from carbohydrate material efiords a 
means of utilismg present solar energy, as distinguished from tha 
use of ooal which utilises the solar energy of past ages. There is, 
therefore, praotioally no limit to its tebhiuoal production and India 
with its superabundant sunshme is especially suited fot such an 
industry. 
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Apart liom its use as fuel, aloohol has lunumexable otliec appli- 
eations of equal or greater importanoe in mdusiity Alodiol thus 
produced for industrial, as distinguislied from dnn^g purposes, is 
termed industrial alcohol or sometimes ‘ denatuied ’ alcohol, from 
the fact that some substance has been added to it to 'denature’ 
it 01 make it unfit to dnnk. 

The sources of alcohol m India, the methods of its manufacture, 
and its industrial uses may now be considered more m detail. 
India unfortunately actually needs to import oane-sugai owmg 
to the present condition of the indigenous 
nrtKtSs : ceneSSSS? BUgai-oane industry ’When cane-sugar is used 
as a source of aloohol m India, it is usually 
imported in the form of molasses from Java. 

In the flowers of the mahua tree [Basaia lati^dia), there is an 
enormous source of alcohol production. These 
* flowers, wluoh are ol a vraxy whiteness when 
fresh, contain anything from 40 to 00 per oeut. of fermentable sugar, 
mainly in the foocm of what is known os invert sugar, thou^ under 
certom oiroumstanoes a considerable proportion of cane-sugar is also 
present. The possibilities of this source of aloohol may be 
gathered from the fact that the Hyderabad distillenos alone ore 
capable of producing 10,000 gallons a day of alcohol from moXiia, 
or one-third more than the whole oonsumption of light petrol in 
India. 

All cereal grams contain starch, whioli snves os food for tho 
seedling plant. In the course ol germination 
of the Bo^ the starch is oonverted into sugar 
which can be assimilated as food by the plant. It is this sugar which 
is fermentable to alcohol by means of yeast. Before stareh-oon- 
tiuning grains con be used for the production of alcohol, Ihey have 
as a rule to undergo the prooess of malting. This oonsists in the 
encouragement of inoipient gormination which is arrested by heat 
as soon as the most favourable stage has been reached. In oertain 
oases, malting may be dispensed with and the conversion of 
starch into sugar brought about directly by heating with acids or 
by the action of oertain moulds. 

Many plants contain their store of rtsroh food in the so-called 
rhisomo or in tnhers attached to the root 
iBbmf'^******"*"* system. Such plants are the cassava, the aouroe 
of arrowroot, artichokes, potatoes and’ other 
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plants known to botanists, some at piosont looked upon as woods, 
but wbiob grow rapidly under favourable conditions. Potatooe 
have not proved as ohoap a source of alcohol in the United States as 
either sugar or grain, and wliilo oassavn is considered by some as 
an A yap tionally cheap source of starch, and therefore of alcohol, 
ogricmtuial opinion in India does not soeiii to fiivoiiv it, though 
trials with sweet potatoes have been suggested. 

Certain woods on treatment with suliiliurous acid under prcMurc 
yield fermentable sugar and whore large r|nnu- 
* ' titles of waste sawdust are for disposal its 

treatment in this way may be economical. Tlin treatment of *' nm- 
gasse” (the residual cane left after the presHing out id oanc*sugur) 
by this ptoooBB is wiwth eonsideration. 

All things oonsidwed, the mahm flower wonhl seem to be the best 
raw material for industrial alcohol in India. 

From the sugar solntiim prepared from any of the above snitn'cs, 
alcoltol is ubtainiHl by inlTmlucing yeast iinrler 
*** suitable ooiiditiiHiH, allowing the feriiicutation 
to prooeod to its limit and then distilling off 
the alcolml. Ycosi is a microscopic organism consisting of single 
round or poat*8h8pod ocUs, which are capable of rapid reproduction 
by budding when placed in a suitable medium. There are many 
varietieB ed yeast. Natuial or jpld yeast, which occurs wherever 
there is fermentable sugar, e.g., on the makwt flower or on the skins 
of fruits, is a mixture of several BjKKtios not all of which are capahie 
of giving high yields of olonhol. It has been found by experiment 
that the host results are obtained by introducing pure selected 
cultures of yeast into sugar solutions whieh have Imen previously 
sterilisod. Tlie addition of nitrogonons foexi in the form of * iqmit 
wash * from previous operations and of oertain other food niateriais, 
such as phosphates, have been found to have a bonofloial effect in 
ineteoaing the yield, as compared with tlio more or less onipirical 
methods at piesont employed. It remains of ooiirse to bn seen how 
far the inoreased yield obtained by aoientifio working will pay for 
l;he additional cost involved. Probably it will be more satisfao* 
'’oiy to erect up^o-dato plant than to attempt to remodel the old. 
Beaidos the fermentation process, the method of distillation 
'ployed makes a ccusiderable difference to the strength and 
intity of alcohol produced, and, in modern plants, stills operated 
the continuous principle are alone used. In these stills, of 
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which the Coffey still patented in 1832 is the type, a descending 
stream of alooliolio wash is heated by an ascending ounent of steain, 
and alcohol is thus continually distilled off By developments of 
this prmciple it is possible readily to obtain alcohol of 95 per cent, 
strength. 

In suitably ooirntruoted internal combustion engmos, alcohol has 
shown itself an excellent source of power. 
ilcohriTtad. "*** ** diffm from iiotrol in requiring a higher 
oonipression to obtain 'the same i^cienoy on 
ixplosion. Nevertheless, when mixed with a small percentage of 
petrA and about 30 per cent, of ether, it has been found quite a 
pructicable fuel for ordinary motor can without any modiffoation 
if design. It can, therefore, well serve as a substitute for petrol 
in case of shortage of the latter, or at any rate its availability may 
prevent too great a riao in the pnoo of petrol. 

Apart from motor oar traffio altogether, alcohol fuel has many 
possible applications, particularly for small stationery engines and 
'or motor boats. In these two cases, that of motor boats partioularly, 
.he greatly lessened danger from fire in the ease of aloohol, as compared 
Hith potrol, is a groat advantago in favour of the former. The 
ilfohnl flame can bo readily extinguished by water which only 
^ends to tqiroad tlui flumes of burning petrol. As hoiisidiold fuel 
'or cookuig, a very large ooiiuiiniption may bo jirndietad, if large 
piuntities ure evurywhuni ohoaply available, as it is clean and odour- 
't*bH. This may roacb in favour of agriculture by lesHcning the neoos- 
iHy of using cowdung os fuel. 

Ill addition to its use as a household fuel, alcohol oan also be 
used as an illuminant in lamps of qisoiol 
design, with ineandoscent mantles, or by snlu- 
inn in the alcohol of some Mibstanoo suoh SA camphor, which will 
{ivo a lumiuons flame. In the volume on industrial aloohol by 
ilclntosh, mi pages 2 1 3*21 7, some 5(X) ap])lioations of aloohol in 
•'srioiiB arts and niamifaoturcs am given of which the followuig 
nay be mentioned : the nmnufaotnro of aootio acid, ooetatus, 
icrfumes, tinctures, vartiislieH and polishes, other, eblnrofomi, dyes 
ransparent soaps and artificial silk. 

Pure ethyl aloohol can only he used by speoial Qovemmer 
- . . ... pennit. granted in the case of special iw 

* *"*"**** *' where purity is essential. In meet oases, 
lenaturant has to he added to render it non<potablo. The substonci 


other sees. 
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mamly lued far tlas purpose are wood spirit or motliyl alcohol 
pyridine, and m India paxtioularly, an objectionably sniollinff pi‘o> 
dnot of the distillation of rubber, known os caontohonoine. Special 
•denaturing agents are often used for special pniposes, and the pro- 
blem of preyontmg illicit consumption of alcohol without interfoiing 
with its eoonomia uses in mdustry is a somewhat dilllrult one. 

Booka oj refetence 

“ Industiial Alcohol " — Mnlutosh (Scot>t, (bei'imood & Co., 
London). 

“ Denatured or Industrial Alcohol '* (Wil»‘y k Soils. New York). 
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Medical and Surgical Reqnireinenfs, their Manufacture in India. 


By Lieut, -Col. B. Bonr, O.B E , 1.M S., 

AaiUtant Director General, Indian Medical Service {Stores). 

Tho strain of war has led to a f(roat dovelopmont iu the 
jsation of Indian rrHonrcna in the pruvieion of drugs, mcdiciiH>8, 
and other materials, not only to inetit the requirements of 
hospitals in India, both military and oivil, but also for overseas 
forces. It was recqgnised that many articles formerly imported 
could, and should, be manu&otuxed in Lndia. 

Additional anidytaoal chemists are now working at the manti* 
fnctuiing Medical Store depdts at Madras Bombay and Jjahore 
and many preparations are being manufactured at these dopdts 
from indigenous raw materials which wore before the war impioited 
from Home. In order to ridiovo, as far as possible, the strain on 
Home rosourcoB and to economise in froi^t, eveiy effort has been 
made to develop the nianufaoturo of surgical dressings' at tiie depdts, 
and, at the same time, to encourage rdiabla private fiims to extend 
their output in this diieetdou. These sAnts ha've been most 
successlul and have undoubtedly effected a oonsidarable saving 
to Qovomment especially in the local purchase of cotton wool, gause, 
lint, etc., the prices of which in the English market have advanced 
roughly 400 per cent, sinco 1914. 

absolute necessity of scouring Uie ooireot percentage of 
medication and romplete sterilisation makes it essentid that orders 
for the manufactnro of these articles fhould only be placed with 
firms whose reliability has been fully asoertained. Private entorprise 
is now largely res^ionBible for tho supply of absorbent cotton 
of good qusliy, lint, gause, and, in addition, it has been utilised in 
supplementing the supply of medicated and oompressad dressings. 

Prior to tho outbreak of war, the Medioal Stoss Bepartoent 
was manufaeturing iharmaeeutieal prepaiationa on a considemble 
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scale and the fact that it wab m a puuitioii to do so has 
been of material aBsistoiice in meeting the greatly inorcased 
demands. 


The Indian Medical Rtorcs Departiuent ih a very large pnrcluiMer 
of surgical iiistrunientH and applianceR, of which 
^^Medlcal Initrumeiitii important Bonree of HUpply for many yeaib. 

has been the aorksluipH at the Medical 
Stores Dojrat, Bombay. Fart of these premises has heeu hundiHl 
over to a private coiussm, which has estublisheil in it a factory that 
provides a consulcrable portion of the requireinentM of the depart* 
mont. It lunploys several hundred workiueii alio have betui traini'd 
to manufacture and repair iiiHtrinnents niid appliances, and the 
artaclea turned out ate of excellent workmanship and finish, mm* 
paring favourably with articles iiionufactureti by tW best known 
surgical inntrnmcnt maktos at iloinc. War denmmls have Iml 
to many new developments including tlic itiiuiufactiin* of shaped 
artificial limbs and orthopaitlk* appliances, and alt the artificial 
limbs supplied to tlio wounded re1.iiniing fmin oversims have been 
manufactured in this factory. 

The (iOHsibility of obtaining supplies of Itidian-tnuUo glassuaie 
for laboratories was <'miHid<*red at an early stagi'i 
and in 1017 such articles as petri dish«>H, litra 
flasks, glass tubing and test tubes of reasonably gowl quality won 
obtabed from the Upper India (41ass Works, Ambala f’ity. As the 
Direotot General of the Indian Medical Kervien InijsirtH large quantities 
of different desc^rlptianH of glassware, he siiggestml in Hepi ember 
1917 that the question of glass nianufactun* in India slmnld be taken 
up. In this (liroctiou much has been tlnne, with the assistance of 
the Munitious Board, and considmbln ortlers have bean, and are 
now being, placed with several luanufucturing linns in India, 
Among these are; — 


The Upper India (lloss Works, Ainimla, 

Bijhoi Glass Works, Moradaisid, 

Allahabad Glass Works, Naiiri, and tin* 

Heientiflo Instrument tiottqmny, Altakabail. 

There is little doubt that every encourageiuent should lie given 
to firms ill India who oro willing to luidertake the manufacture 
of glassware, and eventually, it is hoptd. that most of our require* 
monts in this direction will be manufactured in India. 
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The Medical Stores Department imports large quantities of 
various rubber goods and owing to their 
ennn^fld perishable nature a considerable loss is 

incurred Endeavours are bemg made to arrange 
for the manufacture of as many of these as possible, and a large 
range of samples have been sent to the Colombo Bubber Mills a 
firm of rubber manufacturers lately established m Ceylon. A great 
niunbet of enamelled iron articles is also consumed, and samples have 
been submitted to Messrs. Heatley Gresham & Go., Calcutta, who* 
are undertaking the manufacture as soon as the necessary maohinei 7 
is ubtamed from Home. 

The question of ascertaining what raw materials are, or can be 
made, available in India and the best method 
laltedial*****” ** obtaining supplies, both for immediate 

requirements and with a view to future 
developments has been a subject of close investigation for some 
time. It is an undoubted fact that, up to now, the indigcn> 
ons resources of India have not been utilizod to anything like the 
extent possible. The practice, prior to the outbreak of war, ivas 
to purchase in England throufi^ the medium of the India Office 
nut only manufactured drugs, but also most of the taw materialB 
required for the mauufiioturo of pharmaceutical products, for most 
of which the raw materials had actually been exported to England 
from India. For instance, sondal-wood was exported as wood and 
' returned in tho form of oil ; whereas arrangements have now been 
made to manufacture our total requirements of sandal’wood oil at the 
Medical Store depdts. Again myrobalans sent Home returned as 
tannic acid while we now manufacture all our requirements. 

Nvx vomica beans were sent to England and returned as the 
powder and extract, and in tho form of stryohnino, but we arc now 
manufacturing all our requirements of the two former and the 
chemists at the Medical Htorc depdts are investigating the 
possibility of the manufnoturo of strychnine from nvs vomica beans. 
Potash salts existing in India were never utilised in making 
potassium carbonate, bicarbonate, acetate, citrate, cyanide, red 
and yellow prussiate, etc. All these are now being mode by pri- 
vate firms in India. Ajmn seeds were formerly export^ to- 
Oenoany and returned to India as thymol. Wa now manufacture 
our total requirements and several firms ore manufacturing thymol 
of good quality on a large scale. These firms should be assisted 
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1)0 get in tonoli with buyers in England, as there ate great posHi- 
bilities of a lucrative export trade with England 

A general investigation as to the poasibilitieB of obtaining Indian 
grown products has for some time been going on, and in December 
1917, the Director Qcneral drew up a note pointing out tiio desirability 
of taking up the question of the cultivation of medical trees and 
plants. This has led to the proposal that a committee (dioiild be 
formed to deal with the mibjeot. So lor, the information avaihihle 
merely touches the fringe of possibilities and, owing to the almost 
^‘omplebe lack of data m the form of any up-to-date literature and 
rdliablo information on the subjeot, the problem in an oxtremidy 
difficult one. Many of the medicinal plants required grow wild in 
Indian forests, and owing to tlie hitherto small dcnniuids. uro 
classified as minor forest produce. No special at1>oiiti«Mi appenrs 
to have been paid to them nor does there exist, as fur u.s is knoun, 
any effective organisation for collection. In the first place, it would 
up]tear dosirablo that a survey should bn iiiidortaken to nsReriain 
what medicinal plants grow wild in tlio forests, and where such 
plants grow most freely, and arc most accessible for collection. 
Such a BUivoy would assist in supplying Goveriimont's require- 
ments and those of private finns, possibly creating a lucrative 
exxKirt txado in the future. This undertaking could only be 
carried out thoroughly by the Forest Department and the fiotanii-al 
fiurvoy. 

Aitiolee snob os omnamon, cloves, senna, castor oil seeds and 
various others of every day consumption kiiuwii to grow and be 
available in largo quantities in ineba, nerd not be considered. Our 
efforts have been concentrated chiefly in the direction of ohtainmg 
satdhfactoiy and regular supplies to meet our own requirements, 
but enquiries have opened up the larger question of tho possibility of 
creating a considerable and valuable oxitort trade from India, 
therdiy asHisting in making tho Em])iTe Bolt-supporting as regards 
a munbec of pitiduots formerly ob1i.Inod from enemy countries, 

There can be little doubt tliat niarkots would be avaJIable, 
as private firms in India have been, and arc now, exporting to Great 
Britain, America, and other oountries Indian-grown drugs, which 
these countries formerly obtained elsowhere. Tho demand exists 
and the' problem to bo overcome is mainly that of organising culU- 
vation and ooUeotdon, but also the reduction of railway freights on 
jiuoh products over long distances, the latter as a temporary measure 
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until mfoniiation is obtainable as to a hat rail tarifls such products 
can reasonably bear, to allow competition ujth other sources of 
supply outside India. The high rail freights from sources of supply 
to seaports and manufacturing centres in India, permitted Gonnanjr 
and other produemg countries, in many instances, to cultivate, 
collect, ship to liondon, and re-slup to India at prices, which are actually 
loner than those at which indigenous products could be made available 
at Indian seaports. 

An example of this is the case of belladouna. This root woa 
grown in Uerniany, collected, dried, packed, shipped to London, 
paymg one Or two middlemen’s profits there, re-shipped to India, 
duty paid on entry, and purchased in Lidia at Ks 40 per cwt. Tho 
cost of collection, royalty (in tho ease of private firms) and rail 
freights to (Jalontta nr Bumliuy, made it impossible for Indian- 
grown belladouna to coinficte. Tn 101U,ncnniiuunicaiion wusretcivt>d 
from tho Secretary of Htate tluit India’s ilcmunds for liclladuitiia 
could' not be complied with* Upon this, communication was op<>acd 
with the Buporlntaadent of the Uovernmout Gardmis at Kniiiann 
and he was asked to lay down five acres under bolladonnu oultivu- 
lion, tho resulting crop bomg ear-marked to meet the xeixuLrcmciits 
of tile Director General. His total roqniTemonts of both belladuniia 
roots and loaves of most excellent quidil^ have mnue been obtained 
front this source and altlioiigh the puroliusuH were made considerably 
under the ruling market rates, tho cnltivation has proved a veiy 
proiltalilu ttiidortakiug. 

Again in the case of digitalis our total requirements have been met 
from Bengal, and the Kumaun Gardens have been aslmd to place' 
a Hiifiicicnt area under cultivation to enable them to meet our 
future demands. 

Venous other valuable medicinal plants axe known to grow 
wild in largo quantitioH in the Indian farests, but until an organised 
survey is undertaken, the probh*ni of collection and utilisation uf 
these produets cannot bo satisfactorily solved. A large number 
of artich'S which were, prior to the war, iiiqiorted, are now eithi^r 
being manufaetured at the Medical Store diipdts, or experiments 
as to tho possibility of manufacture, have been undertaken. For 
iuHtance, we inunufaoture our votal requixomeuts of— 

(1) absolute alcohol fnmi rectified spirit; 

(2) aniylnm, 1), V. (starch) from ' rice ; 

(3) all helbuloima preparations from Indian-giowu belladonua;. 
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(4) digitahs pioparatLous from Indian leaves ; 

(0) lysol from sapoiufied cresol; 

(ft) ieirouB aulpliate from iron filings and sulphuiic aoid; 

(7) thymol, B. P. from ajmn seeds; 

(8) nnz vomica proparationB from Indian seeds; 

(9) tannic acid from myiobalans; 

(10) silver nitrate shcks from Indian made silver nitrate 

crystals ; 

(11) various mercurial B. P preparations; 

(13) oxyinel scillae, B P. from honey and squillfr— the latter 

being obtamed from the beach at Salsette outside 
Bombay ; 

(I‘i) idiaulmoogra oil; 

(14) eollodiam flexile; 

(In) sodium sulphate anhydrous; 

(16) aloe, B.P. ; 

(17) oaldum carbonato predptated; 

(IK) the extracts of cascara, oolocynth, glyoerrhisa, hyosr 
eynini, belladonna, mix vomica, gentian; 

(19) glucose from starch; 

(;iO) essential oils : Anety, ajiiseed, doves, cinnamon, croton, 
myristica ; 

<31) iodine xiowder; 

(22) hiiouath and ammonium dtrate solutions; 

(22) niagucsium carbonate , 

^24) dde acid ; 

(2.")) pjnroxylline; 

(2(i) Hudinm nitnte; 

. (27) sodium sulphate; 

(2B) sodium chloride pure; 

(29) tyrupuB fern phostdiatis C!o. ; 

(39) acid sulphuric normal solution; 

(31) metifled alcohol , 

(32) cedar vrood oil. 

All tho above axe new preparations which were formerly im> 
ported. In addition to these, the chemists have succeeded it 
making anewthedo sstiier, B. P., of which it is hoped to make on 
total requimnents when its keeping properties have been tested, am 
4inrio acid from crude borax. Tho manufacture of tho latte 
wv'iU not pay commecdally, until the emde borax coming into Indii 
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from Nepal and Thibet ut either Mibject to a coiMderably lower 
tanff to make it available at the aea-porta at a much cheaper 
rate or aomething in the way of a aniall &ctoiy is started in the 
Himalayas at some such place as Kotgarh in the Simla hills. Large 
quantities of crude borax, in transit to India from Thibet, pass 
through Kotgarh and the refining of crude borax is an extremely 
Minple process which does not nececisitate the proviaion of any 
Hperial machinery. At present the crude borax which is carried 
to Bombay, Madras acd Chrlcntta contains roughly 30 per cent, 
impurities which could readily be exfanctod. 

Experiments are also being made with the manufacture of the 
alkaloid, atroinne, emetine and strychnine, calcium chloride, 
magnesia, potassii acetas, potassii poimanganaH, soft and hard 
soap, refined j^ycetine, oh well us the manufooturo of an itihcct 
powder as effective os the well known Keating’s powder. 

The depots are now making all the pharmaceutical prepara- 
tions required, indudbg tablets, pills, extracts, tinctnras, lininients,* 
liquors, unguents, powders, etc., many of which arc new prepar* 
at ions formerly imported of which wc have lately undertaken tlie 
luaiiufiicture. It is not fi^asihle in this note to give full details 
of everything which is being manufactured but among these are 
included Codenin thblels, borated talc powder, camm oil, and 
medicated vaseline. 

The Medical Ht<tn-H depots an* also inaiiufaoturing all Goveniuietit’s 
rcqnirctnents of castiir oil, and arachis oil from Indian-groun seeds. 
Oxygen is compressed in t^lmdeia for issue to hospitals. At 
Madias first field dreasings are being made for the use of the army 
at the rale of 1,(HK) per diem. The Indian Institute of Science at 
Bangalore . supplies ethyl chloride, calcium chloride, calcium lactate, 
sodtiun acetate, aiilluie oil. and lactose. 

Bandages are obtained from Indian jails, absorbent cotton 
wool from Messrs. Hassoon k C’o., Bombay, and Messrs. Andrew 
Yule & Oo., Calnitta, and cottons and gauses, medicated and com- 
Itressed, from private firms in India. Oil of turpentine and resin 
are supplied by the Forest Department, and liquor anutionia fortis, 
lycopodium, acid sulphuric, B.F., acid hydrochloric, B.P., add nitric, 
B. P., and the various medicinal potash salts from private finns in 
India which manufacture them. 

Operation room furniture, water botties, *%nMS pestlse and mot. 
tars, basins, aluminium measures, former^ importad,aTenow obtained 
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from maiinfacturuig finna in India. Trial ordcib lor varioua des- 
cription of Buigical inatrunienta have also been placed with Lidiau 
firms. 

Althongli during the war, it wna eascutial that Oovernment'a 
requiremanta should, as for os posuble, be inanufoctured deportnisnially, 
it will bo uecosBary to oonsidcT whether the Oovcriinioiit Medical 
SturoB Department nhonld continiie to nuiiinfactun* article^, which 
reliable pnvate fimis ore aim iiuuiufoctiiring in bullicicut quanti- 
ties in India from Iiidiou raw materials. It is unfartuiiatcly true 
that in Indio uji to now the diiTcrcnce bctwci'u Miniplcu submitted 
and actual supplius subsuiiuontly delivered is liable to bo oonidderabln, 
and until trial orders have been plaeiMl and delivmen Jiavo |iriived 
up to the stoiidanl rcquicml, itliiui buen, and will be, very tu’cesMU'.v to 
exorcise tlio greatust caution, placing ordem only with finits wLom 
reliability is assured, Anotlicr difficulty experienced, more ]Mirti« 
culatly witli iho smaller fimiH is that, in their anxiety to ohtiaib 
controotH, Uiey undertako more than they cun saJely giiarmitiH! und' 
hruak down as rc'gards delivery within the eontnui pmal. 'I'hey 
arn aim pronu to quoti' terms whhJi in )>mclute they uft> unable 
to carry out, without either suffering heavy loss, or being foreed to. 
ask for a rovision of ratos owing to fluctuations in Ihu nuirkets. 

In dealing with th« purchase of driif^, surgical dressings and 
uu4truiu<mtii, the question of ((uulity is so hnitorUmt that the bimt 
policy is not to pluo<« relionoe on donliifnl sourees of supplies. It 
is esBontial, tberirfoiu, not to discontiniui any manufoetures until 
tlio output by roliable conimoxciul flrniK has biH^n estaltlisbed on a 
Buifieientiy largo scohi to rmuler it absolutely eerinin that Goveru- 
ment will be ablu to obtain all its nHjuiTeiiieiits without diflieulty uni 
at prices eomparing fovuuraidy with its own pcmluetion costs. 
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Br B. S. BmiiOW, .Ft&re Expert to the Qooenment of Bengat, and 
D. B. Mam, Aesietant OonlraUer of MuniUonst Bengal, 

The modem Indian jute iudustcy is eBeentially a development 
of the last 80 or 90 years, t.e , einoethe year 1828. Even before that 
time jnte was grown over ahnoat as wide a tract as it ia to-day; 
but the actual acreage devoted to the crop was for lesa For instance, 
the district of Bangpur grew about 20,000 acres of jute in 1803, 
wliereas it has had as much oa 250,000 acres m recent years. The 
same applies to other parts of the jute-growing tract. 

Before about 1828, the whole of the jute fibre produced in India 
was xnanufootored looolly by hand into ntuner* 
^lysanon el tas |nte articles, including clothing; and any ex- 
port was confined to hand-made products, 
such as gunniea. In 1828, the fiist export of raw jute to Europe was 
made, but althou^ the production and also the export, of jute 
increased with aome regularity, it was during the OriiAean and Ameri- 
can CS.vll wars, the Drat of whioh shut off Bussion flax and hemp, 
and the latter American cotton, that jute began to be used on a really 
large scale. Since then it has never looked back. The following 
statisticB* represent the great increase in the production of jute 
•Inoe 1874 


* (SuppUsd bv the DIreetor of Stsliitiaa) 



304 


Indian Mumtiona Board Handbook. 


Table 1. — Increaae in the protluctmt of jute since 

1874. 

1 

Year 

Ail'A undcsr 
juto 

Trorluce 
Lluklifi of billon 

of4(101bB] 

Appro ximatci 
value 
[lakbH of 
lupm.] 


Aon***- 

lliilbB 

hh. 

187i 

1 

27,00,000 

1 S.i40 

ISOS 

2,142, TOO 

fl6,flO,CNN) 


ISOU 

S,H70,l.aO 

00,00^000 

.M,00t 

lAl ft 

1 

1 3,»iiH,7(I0 

10S,(KJ,O0U 



* Aootttnte liKun*! iml 
t Bh. in B £1. 

Ttiustlioyittld of fibre lum iiuirouHod by SfN) |i(«r coitt. in 40 yean,' 

In 18D1. tbe value of the expiniA of raw anil Imiul-nmmifaotured 
jute from India waa aboat 40 lakba of nipcPM, and tbo |iri«o of fibre 
woB from Re. 1 to Us. 3 per manud. In 1014, tlie value of the xtsw 
fibre pxodnoed was about SO otoies and the prifte of filtto was from 
Be. 7 to Bb. 12 per ma^md. As tbo bulk of this siitii goes rntnuany 
into tbe pocket of the Bengal cultivator, it is ea^ to undnutand 
why ho is the riohest of his oluss in Indio. 

After the oominonoomont of the war, a veiy big crop, cuineidiqg 
with the shutting oil to a large extont of the export of the raw 
fibre, caused a heavy slump in the price of the latter, and the am 
devoted to the production of jute fell by 80 jier cent, in 1010-1916, 
There has only been a partial recovery in the intorvol, but the hi^ 
pxioes realized by tlie growers in the season 1918-19, and the rcsianp- 
tion of the of raw fibre, will both tend towards increased 
ouMvation in the next season. 

Whether or not the itresont jute-growing anta is caiaiblo of pro. 
■duoing all the fibre which will be ro((uired is tlto subjoot, just now, 
of ooneiderable disonsHion : for it is roulizod that vaiy high prioee 
aro only an oncoiiragcinont towanla tho protluctiim oithor of sub- 
stitutes, artifioial or otliorwlso, or towards tho nullivation of jute 
in other countries, Bitlier of tlioso would nusiu the breaking of 
the conditional laouojioly in tho produetinn of jnto which India 
has hitherto hold. 
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Theco la no doubt tliat tho aioa producing ]ute and Bunilat fibroa 
in India could be largely expanded, and it is a matter of conaiderable 
nrgenoy that a definite policy should be taken up , so that uro may 
be piqiored for emorgendes if they arrive. It is satisfootory to be 
able to note that some steps have already been token, since tho pro- 
fitable nature of fibre production, as compared with other crops, 
cannot be denied. 

Only about 85 years ago, about 1830, the * “ Dundee flax 
and hemp spinners used to guarantee their products free from Indian 
]Ute Then in 1838 the value of jute yarn was disoovered and the 
Dundee jute industry was bom. Seventeen years later, in 1856, the 
first spinning maohinery was brought out to Calcutta from Dundee 

Eij^t tons a day was tho product in the begimung." 

It 18 now 3,000 tons a day, more than five times as muoh as the con- 
sumption Dundee, and nearly two-thirds of the total production of 
jute. Tho following table f shows how tho increase in the niunber 
of jute mills in Bengal has proceeded 


Table 2.— Increase tn the lamher of jvte milia in B'ngei ainee 1856. 


Year 

Numbotf of 
mills. 

Number of 
looms. 

18A6 e 

■ ■ 

* 

■ 

. 

• 

■ 


1 

■ •a 

1S70 . 

e m 

ff 

ff ■ 

fl 

B 

ft 


0 


1880 . 

a ■ 

• 

• • 

fl 

• 

a 

a 

18 

3,000 

1881 . 

s ■ 

B 

• • 

• 

■ 

V 

a 

84 

8,314 

1801 s 

e a 

a 

a « 

• 

• 

e 

a 

34 

10,830 

1810 . 

e ■ 

• 

a ■ 

B 

e 

a 

• 

45 

33,044 

1817 . 

s - • 

s 

m • 

• 

a 

B 

a 

71 

4(Mt30 


Frier to the couimencement of the war, tlut Caleutta mills liod 
practically confined tJumiselves to the munufacturo of gunnies 
and hesdan cloth ; but with the advent of the war, they were fireji 
of all called upon to iniumfocture largo uunihers of sand bogs for the 


« ftenwiinttitf Jitto,'* ft< WallaMk (‘Sloutto, 1V((0. 

t (JftguM* t4t(ijtUi>il tlw Uinwtur wf gtaLs'iim ) 
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txoiuihefl This vas the more iieceBaaiy, becmiHO the export of the 
mairafaotnied jute goods from India direct to the varioua theatres 
of war, not only saved freight in oanying raw materialM over tlie 
longer joutn^ to and from Dundee, but also oliiuinated the exposure 
of veesels in the most danger ons submarine zone round the Rritiah 
Isles. 

The ovominnuig of Russia by (iemiany in 1910-16 cut off, to a 
very largo extent, the sup^dy of flax to the allies, and shortage of 
this fibre, for the manufacture of the huge ipiantitipH of tent olotli, 
tarpaulins, waggon covers, ground sheets, water buckets, etc.., required, 
soon began to ho felt. The canvas diiiirulty was most serious, and aa 
Jute caavti. ”” substitute was available in sufficient 

quantity, recourse was had to jute. Small 
quantities of jute canvas had been tnanufaetiired in Calcutta for 
flome years bdore the war, by the (ianges, (Snuri|mr and Angus 
Mills; bat ui Fubrnaiy I9IR, the CuntroIIcr of ,Tut« Manufactuxes 
arranged with oil the mills to make it and, in the interval, 
about 6,000,000 yards have been made. Jute oanvos is practieally, 
therefore, a war development. 

Jute is not a higli class fibre, like flax, and jute canvas is not 
so durable as flax canvas. Its comparative inferiority has indeed 
been the oaiiae of adverse eoumient, particularly in cases where 
the material has had to remain in contact with earth, or exposed 
to continued damp. The fact remains, however, that the jute 
oanvas hse provided a substitute for flax canvas and hua restraed a 
position whioh would have been almost intolerable without it. There 
soenis no doubt that jute canvas has eonio to stay ami that, for 
certain purposes, there will be a ready market for it in future yean. 

The aituation, in regard to jute during the war, hu been an ex« 
traordinaiy one. In 1913-14, the export of nw 
tiadfc ** *" ™* iy*® countries, ineluduig the' Con- 

tinent and Dundee, was about 45 lakhs of halsi 
or half the total crop , and of this quantity (lernwny and Austria 
took by far the larger proportion. On the ofttbreak of war, with 
B very large crop in hand, the whole of the oxpmrt to the enemji 
Countries, and later on to Italy, was cut off ; while shipments eves 
to Snglsfid were neoesBarily severely xestriot^. At the same tine 
as already desoribad, there arose a greet demand for jute nanufaotum 
in the shape of sand biM, oanvas, oom saohs, eto., for vm 
• tnmoses. for whioh the Calontta niills had .become practieally thi 
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only inipoitant nianufaotimiig agency Thus, there was a iilethura 
of raw fibre, and the pi ice of the latter fell to a low level At the 
othoi end, iinmornus bnyeis were uompeting inth each other for 
the iiiannfaoturod product, the prico of whioli imturally rose oonsi- 
dorubly. The appointment of Colonel Wilson os Controller of .lute 
Manufaotuii'H brought with it the organised jiurohase of inunu- 
fautured goods, eliininuted coniijotition amongst buyers and resulted 
in very large savings to Uovornmont and to all purohaHors In the 
ease of saml bogs, the savings may bo gauged from the fact that 
the control oonti'iwt and pre'oontrol prioes wore ils. 41-0-3 and 
Hh 73-8-0 ][»or hundred respectively. The ooi-resiioiiding prioes 
for eunvoB were Us. 1-1-0 and Bs. 1-11-0 per yard The total sav- 
ings to the Home and Indian Qoveriuuents are estimated by Colonel 
Wilson at approximately two croros of rupees, say £1,300,000 ster- 
ling, III the year 1018 alone 

Jl.-~Fbtx. 

Numerous ox])erimontH have shown that there are possibiliUes 
III India for the production of flax on a oonsidorabln scale, in 
tlin United I'rovinues, the investigation had justified the distribu- 
tion of sued to enltivaiors for the production of straw ; but this 
had to be abaiidoiind for the tiiiir being, booause no suitable agency 
was fort>hcomiiig fur tiui ext rudiion of the nitre, Thnro is a snnilnr 
opening iii North liongul for tlie production of flax straw as a culti- 
vator’s erojt, if the extraction of tlio fibre oiui be urranged for indo- 
jjendently. Careful experiments in botli Hihar and in AsHaiii indioato 
that thn eroj) eotild be cultivated with jirnht in those tracts even 
St pre-war prices for tlie fibre, , 

1110 jiosition in regard to Hax on the ontbroak of war has already 
boeu doHoribed, and an ajijjeal ivAs miule to India by the Homo 
flovernmeiit to etiuonrugu the prnthiolion of flax as far os possible. 
To uitrodiioe a pruetieidly new crcqi Hiiilieieutly quickly, and on a 
sufficiently large scale, to ulTout the Biiiiply of flax seriously, was 
impossible ; but iiiterost luut again boon ronowml and tho high prieos 
at wliich flax is soiling, and is likoly to onntinuo to sidi, will 
bolji to mistaih it until snch time a's flax is a uioro or less notinal Hiom 
in tho croxi rotatimis of tho moro suitable tracts. It should he men- 
lionod that at leaiil. one largo Arm is oontomplating tho purohaso of 
Qux straw from cultivators. 
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' III , — Sonn hemp. 

At tike time when tke skoctage in flax was being severely felt^ 
one of tile 'wnteiB of tiiis artiole advocated tke use of suitably pre^ 
pared sann kemp (cntalana juncea) as a wortky substitute for flax 
in canvas 

In contrast to jute, sann hemp has the advantage of bcuig a 
fibre of tke same class as flax, and articles made from sann hemp 
irould, tkacafore, vrbile probably not so good as those made from 
flax, be of a mBEkedly more durable nature than jute goods The- 
necessary samples vere prepared and the opinions exprossod, while 
. . , ^ by no means universally favourable, leave no 

onuur proipe tiiat softened sann hemp is oapable 

of being made into a decidedly better class of eanvim than jiitc. 
Moreover, two large eonunetoial oonoems have taken up the matter 
and one of these has arranged for the importation of flax spinning 
maohinety, which u to be used for the working of sann hemp and, 
in part, for flax when it becomes available. It is neocHsary to state 
that the uses of sann hemp will extend to all tiio coarser materials 
which have hitherto been made from flax, such an hose pipes, 
belting, oaxLVBS and, possibly, shoemaker’s tbxoad. There seems 
little doubt regarding any of these, exoqtting tlie thread, for the 
making of which flax has a oonsidetable advantage in its longer 
ultimate filaments (flax : sannssSfl : 10). Bnoouiaging results have, 
however, been obtained. Thus a new industry is likely to be brought 
to the banks of the Hoogbly as a direot result of the war. 

Bonn hemp is a widely spread Indian orop and the plant (no- 
tolana jvneea) is a papilionaoeous legume, which as is woU known 
ooUeots atmospheric nitrogen, through the agency of Itaotoria, wbiob 
attach thenostives to its roots. Tbc Indian cultivator rceognises 
sann hemp as a crop whicdi ennohes his land and any extended use 
for the fibre, as outlined above, would involve a oorrcsfnmding add!' 
tion to the agneultural resouioos of the country. Indeed, under 
oertain oiroumstances, the orop may realise the ideal, lung aininl 
at hy agncuteurists, of combining a green manure witli a reveium 
orop. So fax indigo is the only crop which has apptoaohod such an 
ideal, but the possibihtieB of sann hemp in thu direction have 
already been teoegmsed by the Government of India. 



Saltpetre Manufacture tn India. 


369 


Saltpetre Manufacture in India. 

By J. G. Eebousson, 1.0,8., 

Conmuetoner of Northern India SciU JieMnufl. 

With the exception oj email gnantitieB made in Madiae for 
local oonsomption and in a few Native States in the north, the produc- 
tion of ealtpette in India is piaotioally confined to Bihar, the United 
Fiovinoes and the Punjab, in which provmcee it is under the control 
and superviaion of the Northern India Salt Bevanue Department 
The reoognised centre of the mdustry is Faimkhabad in the United 
Provinoee, but the refined saltpetre of the Punjab is supeiior to 
that of either the United Provinces or Bihar. Preparation is hj 
solution, concentration and subsequent refinement from earth 
oontainuig nitrates, the product of bacterial action m the soil in 
and ^ound villages, where a large quantity of nitrogen is derived 
from the excreta of men and animals and the decay of vegetable 
matter. Nitrous sites are worked on leases given by the land' 
owners, whose growing demands in certain tracts hupe recently 
been proving a hindrance to the eapansion of the incl^try. The 
refiner in the Punjab is, as a role, a man of capital who takes out 
the licenses for the manufacture of crude saltpetre m his own name, 
employs his own servants on the work and defrays all contingent 
expenses. Tho same oustom is followed by the Muttra refineia 
in the United Provinces. Elsewhere in Nor&em India, the'hitMpa 
(tho small manufacturer of tho crude product in the villages) him- 
self takes nut tho license to manufacture for which he has to pay 
a foo of one rupee only, pays tho lease-money for the nitrous site 
and sells his output to the refiner throng a middleman, by whom 
he is financed from start to finiidi. 

In .the manufseturo of crude saltpetre, nitrous earth scraped 
during the dry season from the roads, walls, eto., of the site leased 
for the purpose, and mixed with an equal weight of residual eaxtb 
of the previons season’s working, is carefully packed on a false- 



370 


Indiafi Mumtiona Board Hm^)ook. 


bottom of bamboo and matting in shallow filter-beds of olay with 
an onfioe at the bottom Water is poured over the earth and the 
liquor which runs throng oontaining salt and other substances, 
as well as saltpetre, is allowed to settle and 
4 foiled in iron boilers (Umted Pro- 
vinces and Bihar) or evaporated by solar heat 
in oement pans (Punjab). When the liquor has sufficiently concen- 
trated, it IS left to oool and the crude saltpetre, which still contains 
a large percentage of common salt, orystallizea out Under tlie 
* ^rtna of his Ucense, the lunif/a is nut allowed to cany the process 
farther or to educe any salt. The crude saltpetre of the United 
Ftoviuces and Bihar yields os a rule from 40 to CO per cent, of 
refined saltpetre : in the Punjab, the average yield is about 30 per 
cent. 

In the refineries, the license fee for which is Its. CU, refined salt* 
petre is produced m two ways. In the one, 
crude saltpotre is dissolved in the mother liquor 
from the orystalhsing vats, which is already saturated with sodium 
chloride. By heating to the boiling point, the potassium niti'ate is 
dissolved and during subsequent concentration the Hodium chhiride 
IB deposited os crystals and token out. There then remains a 
solution of both potassium nitrate and sodium (‘Itloride 
which, on cooling very slowly in evaporating vats, yields crystals 
of fairly pure potassium nitrate. The other jiroocss consists of the 
treatment of the earth round the refinery, which is saturated with 
the waste s&ltpetro resulting frtmi the working of the factory. The 
saltjietEe is recovered much on the same principles as thoso adopted 
by the hniyo, but with rather better plant and greater care, and 
the process is continued to the eduction of salt. The resultant 
product, known as htikitt saltpetEo, is of high refraotkm, mainlj) 
from 20 to 40 per cent. The refiner has the option, under his license 
of paying duty on his educed salt and passing it into ooiuumption 
or of having it destroyed. 

The methods of extraction and refinement have been, very full} 
described in detail by l)r. Leatlter (imperial Agricultural Cffiomist 
and by Mr. Hutchinson (Imperial Agricultural Boeteriologjat} ii 
Bullotins nos. 24 and 68 respectively of tiio Agricultural Besesrcl 
Institute, Fusa, and are also summariBcd in Appendix P of thi 
Indian Industrial Commission’s Report, in which publications wil 
be found valuable discussions of the possibilities of increasing tii' 
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souices of Bup][)ly and improviiig the methods of production, as 
7611 as of the piacticability of ]'clsxiu{:> the hampering restriotions 
imposed on the industiy in the interest of the salt revenue In 
this brief note it is impohsible to recapitulate these disoussioiis, 
uhich merit the cai'efiil attention of all those interested in the 
mdustry. Thu outcome ol thuiii, to quote the lost mentioned 
report, is that the position justifies experimental frorking on a 
large scale with expert assistance and control. There is sullioient 
work for a baoteriologiHt, a chemist and a chemioal engineer in the 
initial stages ; and the lesult ina} Muy likely he a gruat iiwream 
in the output, with a saving oi waste and a ehcajinning of produc- 
tion.* The JndiiAtriol (Uiimuission leeommeiid that “ tlie woik 
should at first be taken up hy the finperial Peportment of Indiui- 
tries, which they propose, or l>v a single local govomniont. and the 
results BO obtained demonstrated bv provincial (h^partinents of 
industries..’' Tliey also make suggestions for the transfer of the 
control of the industry to local governineiits. 

As regards the quality of the saltpetre produced under existing 
coiidiiimiH, as things nowr stand the reliner's best product m the 
Punjal) IS only of aherat 4 per cent, refraction, while in Bihar it 
is seldom better than H |ior eeut„ nnlesa reduced by washing, a 
process which in practice does not jtay, owing to the loss of weij^t. 
ilie Bihar relinories hud their Is'Ht pwdit in their huthin output, 
wliieh is cheaply prndiieed and Jor wlneh— uiuinly of 25 to .K) f>or 
cent, rsfractioii— there is a considerahlc ileuiaiid for iiuinnrial 
purjioses and the nianii{act.un> of fertiIi»>tH. 

(Tp to IMK? nr a little later, India was alinmt the only source of 
hmm. .rf th» Httltpetre, hut the diseovery ot a method of 

' making saltpi'tre artificially from the nitrate 
dupnsits of South Aineriea and the (lennan potesli hods hit the 
Indian trade very hard, and whnreus the extsirts in 1853-59 were 
^iver 35,(KH) tons they had dTop|N*d in 101 .1-14 to 1.1,400 tons. 
In the five years immediately preceding the outbreak of war, 
India’s prineipnl eiistoniers. taking aiuougst them nearly the whole 
of the exports, W’vre the United Kingdom and the United FItatus, 
fboth demands steadily declining) t'hiun, Ceylon (demand steadily 
increasing) and Mauritius, the lint’ two taking low refractions, 
China up to 15 jier cent, for finworks and Ceylon and Mauritius 
high reftacl'ioiiH for niauurcs. Hmall quantities also wnt alsewhere, 
for curing and otlter purposes. 
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la lecent yefurs, the detailed figuies of the exports iu tons wete 
as follows \— 


Tabl> 1 . — Shomng the exports of saltpetre frotn 1909 to 1918 in tons 
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After 1914 the output was diverted to the UuitiHl Kingdom 
for munitions purposes, the export of high n'frat'iionK being stopjiwlr 
and steps were taken to inorease thn output, already stimulated 
by a rise in prioe, by the reduotiou to Ito. 1 nt thn licintm* fee for 
oirade manufacture, the issue of liooiiHos through poHlnjIIieim, |s>nni8* 
man ‘to oompound for the duty on salt eduuiHl iu ndineries, and 
^ the opening of areas hitherto iinihibited on 
aoooont of tlio rolativply iuifh |int}iorfinii of 
salt oontained in the earth. The result s ,tf these lusnsunw a ill 
be seen in the following figures : — 
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dumig ihoBe yean to all oountiiin wm [ffaotlaally Maticmai^’. 
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Tablb 3.— iVum&er of Tefineries Uoented. 
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Tabus ^.^Proiuetion of refined eedtpetre «n mamia. 
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Punjab. 


MdH. 

MdB. 

Mda. 

1013-14 . 
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1,00,766 
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1916-17 

2,41,038 

S.00.000 

2,45,070 

1917-lM ....... 

2,30,4:U 

9.59.939 

1,56,068 


XixportH HtniiUtly ruso to ovor 2fi,(K)0 toiio' in lOlfl-lT and over 
22,(100 tdiiM ht 1017*18. Tlut loll in imiduotioii dating 1017*18 
was duo to abnormal lainfoll during tlio manaiootniing sobbou. 

Tho following table gives tbo pricos prevailing at Oalmtta per 
factory ntannd of 74*G7 lbs. of C per cent, rofraeiion saltpetre during 
Janoaiy and July of each year from 1807 to lOlC: — 
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Table 5.— Calcutto prux for factory maund of b per cent refraction 

takpetre since 1897 
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In 1916, owing largely to market manipulation rather than to 
any inoreBeed price obtained by the manufaotnxen, Belling ratoa 
loae BO hi^ that they had to be artiiioiaUy reBtrioted, and tho*^ 
export of saltpetre was prohibited, if shipped at prioes working 
ont higher than Bs, 13*12 a factory maund for 6 per cent, (or less) 
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and Bs. 12-14 for 10 pec cent, refraction f. o. t. at port Theae 
rates, wluoh gave no incentive to efiorta to produce lo'wor lefrac- 
tiona than 5 per cent, went under re-examination when the mniu- 
tiona demand ceased, refiners complainiiig that the great rise in 
the rents of nitrous sites, wages, the cost of sheet icon for boilers, 
and of fuel, etc., had deprived them of any profit in the business.. 

The future of the industry is somewhat obscure, and depends 


Future piMpectf. 


on the demand for saltpetre “ whether," to quote 
the Industrial Commiasion once more, in their 


lemarks on the degree to which the ceatrictions on manufacture 
imposed in the interest of the salt revenue mi^t justifiably be 
relaxed, "as a source of explosives or other manufactures, or 
for its manurial value in India and eountcies eomparatively near 
Indiana factor which is likely to bo afiectod by the degree of import- 
ance that may be attached to the maintenance of a British Empire 
source of supply. It is likely that the demand for these purposes 
will asBUtne considerable importance. Gunpowder will always be 
wanted in largo quantiticB, while the preservation of foods and 
the manuiaotnre of glass also require saltpetre. The lines of 
action that should be pursued should be in the first place to ssnte* 
maiise, unpeove and cheapen the prooesscs of manufacture. This 
will give a suitable basis for the next stop — the increase of the sources 
of production" 



376 


Indian Mumlums Board Bav/^dmok. 


The Indian Pine Resin Industry. 

By a. J. OnisoN, I.V.S.. KOJI., 1?.T4.S., 

Dfpahf OormrvatOT Jdareatu, Beain Fmal DivmnUt Punjab. 

The ptoductum of lOHin anil turpuatiiin by iliKtillaiiion. from the 
ream of the low-Iovel Ilimalayaa piiw, puaia longifalitt, haa maile 
rapid eisriilea lu India in the loab fnw ycaN, and tkn fomab deparb- 
nont facboiioB at Bhownli, United ProvinooH, atul Jallo, Punjab, 
have boon hard pat tp it lo meet all tlie dunuviulH cm thorn, na 
importH of roain and taT|)ontino (mainly Amerioaii, nither direct 
or i»d tho United Eingdora), have bom jn‘duc(‘<l very gmutly aituie 
the war began. Uodurn mothoda, ton, have aacoi'OtUMl in Htandanl- 
iring Indian roiun and turpentine oh itianufactured at tlio Jallo 
Paotory, and the United Provinuce are copying both tho plant oad 
.the qntem in their new factory now oudor couHtractian at itareilly, 
'The induHtry, conae^uontly, nhowH conaldetublu pimniHe for the 
future. 

The Ordnance Department have made oho of tho roaln for ahrap- 
ncl ahoU filling and vamifdi making to a oonHidutable extant, in the 
lant two ox three yearn, while witliout the liulian turpontine, roib 
ways, and other largo puint'eonKaming wmeorus wouhl have had 
groat dilllealty in getting their eiMeni^l iiaint'Woric dune. Roma 
» an important oonatituent in paper and Heap making, while roHhi* 
•oil, the prodoet of tho deatraetive dietiration of nwin, in the main 
ingredient of a dam of largely uiwd lubricatiiig gteaneii. There' 
in than every reanon to cimtinae developing tho indnntry along 
flound oommariaal linen to iiim>b the detiuuid in India for urUoIofl no 
far largely intporlud. 

Por the year ending SOtli June liMM, die IJnitcMl Provinoen and 
Punjab Poiunt Departnumtn wm working k,-lHi},222 blaxen in their 
fdroMtH fur erade renin, over an onea of (I2,4US aorcM, the produet'on 
•of turpentine being 141,407 gallonn and of ronin 118,000 roaunda 
<(1 maund «■ 88^ Ibo.). The aubjuinod table oontraHtn the figucea 
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of 1817-18 witb inipo.tB pita Indian miipnt in tho paat ten 
yoan’ — 


Table 1. — Imports nnd prodiabon of rosin in India during llte past 

ten years. 






UOSXN 

(maiiiidH) 


TuBinsHTiNia 

(ifallOQB). 

FlMAVClAL YUAB. 










Imported, 

1 

Indian 

outipat. 

Total. 

Imported. 

Indian 

outpat. 

Total. 

1U07-US 

• 

■ 

104,1I{U 

flsOOft 

llMtt 

833,61)0 

18,086 

288440 

lOOtf-UO 

■ 

■ 

7&»5tE0 

0,8U 

89431 

803470 

23*602 

277,142 

i«o0.id 

« 

• 

WJM 

10*440 

98,089 


2I.106 

218.808 

' 1U0>11 


• 

SOAW 

0*0fi4 

<8,894 

187,780 

17*051 

214,771 

l»iM2 

• 


1)3,478 

10*266 

188,740 


27,760 

294.199 

lttlS-13 

■ 

> 

88,4ii4 

27.003 

118487 

801,070 

00^840 

811,828 

isia-14 


a 

68,703 

27,420 

90,182 

103,037 
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90.220 
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198428 
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1017-18 

a 

« 

44,004 

00,838 j 
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iwm 

186*062 

278424 


Them f^ncoH idiow that the local manufaetuxe ie having a eteady 
pfffct cm impurta but that a csonBidozable amount of expansion is 
still nocesHairy to aecure the Indian mavkot fully* 

Thcni in onornicniH xctcipi* for Micih pxpanaion ; tliun, the aiea of 
novcmnicmi owncsl piims longifidna foroctH which could bo toppl'd 
cun be cutiniatwl at clow* ou 43i),000 acrea^ while foreutH in Indian 
BtateH would double thw iiguw*. In luldition, large atcaa of other 
upeeien of pine in tb« llimiikyaH of the Punjab, United Provinces, 
Awam and the billa of Hurma will become available as soon as com- 
Tn u"i«ati/mu are improved or developed. One may put the idtimate 
annual production of Indian roan and turpentine at 
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600,000 maunda and 1,600,000 gallona leapectivcly. With such an 
output at its command, India could probably meet the demanda of 
Africa, the Straita, China, Java and Auetralania as well as her 
own, hut it will require many yean of effort and orgoniaod expan- 
B.on before such yields can be thought of, far less bo attoinod 

Enquirers should address the Manager, Ehowali Factory, Bhowali 
Post Office, Naini Tal Distiiut, United Provinces, or the Deputy 
Conservator of Forests, Resin Forest Division, Lahore, Pimjab, 
and these officials and tlie undermentioned agents will always be 
glad to give infoiraation, quote rates and furnish samples:— 

Valeutta. — ^Messrs. Crawfoi-d & Co., Ltd , 8, CIivc Street. 

Romboy.’— Messrs. Wilkinson, llcywood & Clark, Ltd , Oriental 
Buildings 

Madras . — ^Tho Bombay Company, Linnt<>d. 

AarocAt.— Messrs. John Fleming and Co. 

Indian rosin as manufactured at Jallo has been pronounced superior 
in many respects to Aniennui, while •Inlln Quality I turpentine 
has been certified as very snitHhlc for paint manufacture by the Rail- 
way Board Test House, Alipon*. Further information on the sub- 
ject of Indian rosin and turjientine is available iii the. following 
publicatHms, os well as m the Annual Foiuet Reports of the Unitml 
Provinces and Punjab Forest Departnumts, articles in the “ Indian 
Forester'’ and ledger files of the Fnn'st Economist bnincli of the 
Imper al Research Institute, Dohni Dun .- 

1. “ The work of the Forest Department in India ” edited by 

B S. Trouj), I.F.S., pages d2-48. (Su|N‘rintoudont of 
Qoveriimeut Prmting, India, 1917). Price aums four. 

2. “ The resin industry in Kuinacii ” by E. A. Smythies, I,F.fiL 

(Superintendent of Covemniont Printing, India, 19U). 
Foreet Bulletin No. 20, Price n^ee one find annae four. 

S. “ Report on Hodom Resin Foetories os applied to India,*' 
by A. J. Qibson, I.F.S. (Superintendent, Oovemment 
Printing Punjab, 4914). 

4. “Notes on Turpentines of Piniis Kbasya, Pinus Merkiuiii 
and Pinus exoolsa,’’ by Puran Singh, F.C.S. (Superin- 
tendent of (Jovemiuent Printing, India, 1918). Forest BnU 
Ictin No. 24, Price amae two. 
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Magnesite. 

By Db. H. E. Watson and Db. J. J. Sdjdbobougb. 

Indian Inrtitute of Beienee, Bangahre. 

Very extonsive depomts of some of the finest magnesite in 
the vrorld are foimd at fialem in the Madras Frcaidenty, but al- 
though this mineral is usually considered to be of cousidonible 
value, the Indian depotdts do not appear to be worked to an extent 
at all comparable with their size, ^is is duo to a variety of causes, 
the bhief of which appears to be the small demand both in tho 
country itself and for export purposes. The only other magnesite 
of purity comparable with that of the Madras produet is of Gree- 
cian, German or Austrian origin and it is posable that the export 
trade from India may develop to a considerable extent, as tho world’s 
demand is large. Eor instance, tho United States iniportcd in 1003 
30,000 tons of tho crude and calcined material. 

In addiUoii to the export trade, there seems to be no reason 
why tho ningucuto should not be used more 
‘ largely in this country for the manufacture of 

cement. The procesH is a simple one. The msgnesite is first calained 
at a dull red heat in an Quinary lime kiln, or, if it is desired to 
collect tho carbon dioxide, in iron retorts. The rcridno of magnesinm 
oxide (magneua) im then ground and is ready for uso. To make 
the cement, this magnesium oxidu is moifitcned with a concentrated 
solution of niagnerium chloride. Tho solution should contain a 
quantity of chloride between 15—25 per cent, of tlie weij^t oi 
oxiile. 

Kuril a oeincnt sels very mpiilly, bnt would be too hard and toe 
expimrivs for ordinary use. In practice, it is always mixed witl 
Bcune inert material such as sand, asbestos, sawdust ox emery, an 
it is ilien found to posscHS remarkable binding powers. Tivepaxta c 
magnesia with 93 parts of sand will give a medium quaUty artiflei! 
stone. If the proportion of magneria is raised to 13 per cent., th^ 
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fltoiie pToduced is strojigeE tban neatly all the natural stones urhii^ 
ate used for building purposes. By suitably mixing the ingredients 
and introducing colouring materials, an imitation marble may be 
produced, which will take as high a polish as the best natural stone. 

If emery or carborundum is mixed with about 15 per cent, 
of the cement, and the product moiddcd, emery wheels of fair 
quality, and contammg only a small percentage of binding material 
are obtained 

When sawdust is used as the filling material, the resulting pro- 
duct is springy, and makes an admirable Tooring, whirh can be 
laid down without joints and fitted into any shape desired. It is 
usual to cover this springy layer with anotiier one containing a 
mineral filling. This upper layer can he mode of any colour and 
finally polish^. 

These floorings, in spite of many advantages, do not appear 
to have been us^ in India, because it has been found in some cases 
that th^ tend to warp, and it is said that they cannot be laid on 
an ordinary lime concrete bed. ExperimeiitM which have been in 
progress at tho Indian Institute of lienee for some time, seem to 
show that the warping is mainly due to tho use of too much niagtie* 
slum chkxnde, and to imperfect mixing, while there is no objection 
to lime oonoieto as a bod. Larger scale cxjieriincntH will lie neeos- 
saty before this can be proved coucluMVcly, but it is iiossible that 
the use of magnnia for this purpose may be considerably dovdopsiL 

Another objection to the use 'of magnesia cements lias been the 
difficulty of obtaining inognesinni chloride. Owing to the high 
prioo of hydrochloric ivoid in India, it is almost out of tho question 
to manufacture tho ohlotido from tnogiiusite, but it has liecn found 
that bittern water makes a very effeotive Bubstituta for rA except 
perhape tho highest grade cements. An enormous quantity of this 
Uttem water is thrown away at all common salt factories, and 
is to bo hod at a nominal price. 

Tiles can also bo made in a similar manner. High*grad« tiles 
Usually have a foundation made from sawilust ami the remeut, 
and thin foundation is covered with a thinner layer having a fine 
earthy material as tho filler. This layer may Im coloured or mottied 
in various ways and is usually given a high iHilisli. Home low-^radc 
tiles havR lieon made in tho Madras Bresii^ney by tiring a mineral 
filler and bitterns in plaoc of magnesium chloride. When bitterns 
are used, there is sometimes a tmidenoy for a white effloresoeaca 
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to make its appearance on the aurface of the tiles or flooring, but 
this u not marked if the proportion of bitterns used is not too high. 

In addituHi to its use for cement, magnesite is a valuable 
M ..H 1. 1 In material for making bricks for furnace linings 
Magn e rc . ordinary oaldned ma^esia cannot be 

employed for this purpose, as it absorbs moisture and carbon 
dioxide from the atmosphere If, however, the temperature of 
calcination is very grealdy raised, considerable shrinkage takes 
place, and the product, which is known as “ dead burnt " 
magnesia, no longer absorbs moisture and carbon dioxide. If it is 
then moulded into bricks, using about 20 per cent of lightly burnt 
magnesia and some water as binding material, and refired, a very 
high class refractory brick is obtained. Uiifoxtimately, the tem- 
peratures required for dead burnmg arc so high that they can only 
be obtained with high-gra<lo fuel and special kilns, and it has hitherto' 
not been found possiblo to make these bricks at a profit near the 


source of the mineral. 

All the magiiesito bricks required by the Tata Iron and Steel 
Works ate now manufactiirod in Imha by the Kumatdhubi Fireclay 
and Silica Works and they ace stated to bo quite equal in quality to 
importcil bricks. 

Finally, there is a possible use of maguesito which has been 
fictiiiently Gonsidornl in this country, namely 
MsinMwm pus a, production of inogiictiinm sulphate, or 

epsoiu salts, by treating the luagnosile with sulphuric aeid. 
Although nittgncHite is so cheap, the price of sulphuric acid ia 
very high, and in inonial times the cost of the acid is nearly 
as great as that of the iinporttnl flniidicd material. It is jnnt 
possible tliat a large fnetory iiiiglit run with a narrow margin of 
profit, if a good priee eould be realised for the carbon dioxide, but 
the total deniuiid in the country dmw not ap]iear to be sufiicient to 
warrant, the estiiblishtnent of such a eoiicem. Diu'ing the war, 


iiittgneHtum sulphate has lieeii iiianiifttiitured at ii profit by several 
flrma in Iiwlut; one eonipauy liiis bernt making ubinit SOU tons a 
nunitli from their own milphinic acid. Whether the muiiufuolnra 
will Ih' n }«iytng industry after the war smiinstoiUqMiid im (a) whether 
the cost of proilnetiflii of sulphiirie acid in India can be approoiably 
tedueeil (see p. (U) niui {b) |>iHisihl« coiupetition by tlie production 
of maguesiuiii sulpiiutu from Indian bitterns (see p. 807). 


SB 2 
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Mica and Micanite. 

Bt 0. H. Tippbb. 
Qeologieed Swvey of India. 


I.— Mica 

‘With the oxoopl/ion of a amall qnaatitjr of plilogopiio won in 
Travanooio the mica minod in India hdongs to the varioty known ae 
mUHOovite. 

[Qio cihief mining ceatroB ate (1) theBihai mica belti a atrip 
of coimtty about 12 miloB bxood and 00 — 70 nulea long, tunning 
obliqualy ociobh the Uon^d^yr, Hazoribagh and Qaya dUtriota in the 
piovinco of Bihar and Oriaaa, (2) the Bollore diaferiot in the Sladnta 
Ftoiiidenoy. An atlimpt ia now bdng made to opon u]» a ptoiniidng 
axea in Ajmot^Morwnra, Bajputana. 

The zooka in which mioa oeouxa in paying quaniltioa are known 
u pogmatitoa and may bo looked on aa the end 
product of a granitic magma, the constituent 
minoTBlB being mioa, felapae (commonly micru- 
olino), and quartz. CtyatoilliBation took place at a comparatively 
low temporatuio under conditions of abMluto quieBoonce, result- 
ing in the segregation of the constituent minerals into largo 
and comparatively pnEo'maflaeB. The fenns of the ao-oallad peg- 
iiintho “ intniaiona " vary greatly. The more regular and rea- 
trioted dieetaond dykes with a logulor strike and dip a» those 
which arc more eomly mined. Coarseneas of grain is not oondatod 
with Biao of tlie "inteuRion.** Largo maBBCB«are much finer in 
grain than the amallot and more restricted '* intruidoDB.** Almost 
without excqition, thoBO pogmatitoa canying payable mica show 
a well devolopod central core of quarts, which ah^oa off gradually 
into softer pegmatite on both walla. Mica is usually better devel- 
oped on ono wall which may he cither the hanging or the foot wall. 

Oortain aecosBoiy minerals auch aa tourm^e, gameb, apatite 
and beryl ore common. Othen arc rate and indnde some oontain- 
ing rare eatths, samandcite, pitchblende and momudte. 
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The locks traversed by the pegmatite “ intrusions ” are mostly 
various types of schists. In general, the strike of the “ intrusion *' 
is in the same direction as that of the rocks traversed. Excep- 
tions are by no means rare. 

Mimng practice differs in the two principal areas. In Nellore, it 
mstbodi custom to attack the pegmatites 

' by means of large open quarries. The depth 

to which such can be worked suooenfully is limited by the stabil- 

ity of the walls of the quarry, the accumulation of largo heaps of 
waste in the immediate vicuuty of the workings and I 7 the depth 
of water level. In the Bihar mica bolt, the majority of the 
workings arc still carried on in the primitive stylo of sinking a 
narrow, winding hole from “book” to “book” of mica, while 
the mica waste rock and aocninnlaiod water arc raised to the 

BUtloco ])y hand. The important factors of dip and strike arc 

not rccogniHod. Alilitmgh this represouts the practice of the 
niajority of workers, some firms arc now working in an up-to-date 
iiiunnor with moohauioal equipment to deal with waste rook and 
water. In one or two oases, compressed air drills have been'suc- 
cessfiilly introduced. 

The dofects from which mica may suffer are many. Tliore arc 
cracks of vunoiis kinds, ridging, cross-graining which causes the 
films to break and not split evenly, mclnsions like tourmaline and 
feathery skeleton erystnln of magnetite, air spots duo to minute 
spherical bubbles of air between the finest ■films, black spots, stains of 
mud and iron, Imukling and waviness of the films. 

(lood mieu should lie unifmm In colour, free from aU oradks, 
inclusiuiis and flaws. It fdionld split uniformly and easily. It 
should be iliit, giving a |ierfoct reflection. The colour of mica 
is vutinbte. Tlie Bihar mien belt is the homo of “ruby” mioa, 
while in Madras the predominant colour is green. 

After the iiiiea has Iieon raised to the surface, it has to be pre- 
pared for the market. The green Madras 
THsmlnc tml |iid> trimmed by means of sheara into 

rectangular blocks which receive no further 
treatment. The Jtihar mica is all cut by the country sickle, with 
which the triniinnr is enabled to out round all oracks and flaws, 
llie nwiiltiug blts'lc is very irregular and shows all sorts of le-enlsaAt 
angles. 1 ‘he ndvuiitnges of sickle trimming are ( 1 ) there is lose 
weete, (2) there are no square cumon to fray out, (3) tlie trimmed 
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blookfl are more easily split, (4) it la not considered as mannfao- 
tuxed mica for import into the United States of America 

When the mica has been out, it toquiros to be graded into 
quahties, dear, slightly stained, fair stained, black spotted, cto. 
Mica is sized according to the greatest number of square inches 
'Which can be measured as a rectangular figure, leaving out of account 
irregularities duo to cutting and any flaws remaimng. The total 
waste during mining and preparation for the xnarkot is very great 
and, in most cases, is not leas than 90 per cent. This is largely 
due to the fact that it is the condition of the product mined, which 
is of prime importance, whereas in most other forms of mining 
the condition of the product is a socondaiy coiiHideration. 

Practically the whole output of mica is exported from India 
in the form of block mica and splittingH. No attempt is nioile 
to work up the raw material. Up to the present, the enormous 
accumulations of waste mica in the different mining centree have 
not boon put to any praoticol use. 

Mica is chiefly used oe lui insulator in the different fontui of 
electrical machinery. Thu unt-put for the year 1U17 was— 

(Iwti. 

horn Bihar and Oiina 34,137 

„ Hadnw (Kcilteo) , S,0fi0 

„ BaJpnUna 73U 


Mioaiiite can bo best described ae reconstniH-ed mica. Por 
this purpose hiubU sized block mica (No. fl chiefly) is split into 
the thinnest possiblo films. The splittbig is demo by womon and 
children, who uso a long, uliaip jminted knife. Hie speed with 
which the splitting is done is lemarkablo. Tim films so obtained 
are cemented together with shoUac disHolvod in spirit. The films «re 
spread by hand on a riieet of brown paper and am then sprinkled 
with the cementing material, which is brushcil ovor as uniformly 
as pogrible. On this is laid oiiothoi layer of films and them more 
riiellae, until a sheet of the required size and tldckness has been 
built up. Those sheets still requite to bo steamed, pressed, rolled 
and trimmed. Not only is it possible to make sheets of any 
size, but, with suitable moulds, odd sliaped inanlatois can be 
pcepsied. 
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In spite of the fact that the raw mateiialB axe all to be obtained 
in India (of shellac it has a monopoty) and a plentiful supply of 
cheap labour, micanite is only being manufaotxired in small quan- 
tities. 
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Hardware. 

Bt H. a. F. Mttbobave, 

Superinimdmt of the Qovenment Test House, AZtpore. 

Hardware, speaking generally, is what is known in tlie trade 
as “ Shelf Goods the items of wliioh are 
***’ contained in the ShefSeld and Bimiinfdtani 
Chambera' list oomplated and published more than a oentur>‘ 
ago. The term indudes eleotroplated ware and cutlery, agrieulturat 
iuiiilements, domestio utensUs, iron and galvanised iron buckets, 
lamps of all kinds, machine tools (t.a, tools for use in metal 
cutting machinery) and hand tools for all trades, small moohhieiy 
worked by hand, brass ware, such as gas, water and electrio 
fittings, fire hydrants, cooks and taps, safes and strong boxes and 
many ^er articles too numeroos to mention here. Outside the 
trade, the term " icon-mongery *’ is in more general use and 
it IB those classes of hardware, whioh the ordJnaiy person oalls 
iron-mongety to whioh this artide is principally oonfined. 

Before the war, the bulk of India’s requirements was imported, 
and in the years 1913-18 and IGlS-ld the total 
****** ^ value of all kinds of hardware brought into 
the country averaged neatly two and a half 
million sterling. On its outbreak our needs were greatly inoreased, 
because, owing to thdr work and conditions of life, troops in the 
fidd require large quantitioa of hardware, which they would not 
otherwise use. This k specially true of Indian troops, who la 
civilian life use very little imported hardware, but as solders have 
to be supplied with all kinds of utensilB to army pattern. But 
BO far from inoreased Bupplies being available, it was soon found 
necessary by the Home Government to prohibit export of hard* 
ware almost ontirdy, licenses onl^ bdng ksued for the eaqmrt of 
such articles os were considered necessary, either direotly or in>_ 
directly, for carrying on the war. A certain amcunt of material 
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\raB fortanately held ia stock by nLerohantB in India, but as the 
time ^rent on theii stocks became depleted and the question of 
meeting indents beoame inoEeasm^y difficult. The zesult vas that 
very soon after the commencement of the vac great difficulties were 
fixperienoed m obtaiiung hacdware neceasary for the armies in the 
field. 

This state of afiaus naturally stimulated the manufacture of 
certain articles m this country and also led to increased but m* 
adequate imports from Japan and America, These were confined, 
however, to certain articleB, and a large number of things previously' 
imported from Austria and Germany Were ahnost unobtainable. 
American goods were on the whole satisfactory, but many of the 
artioles i^t came from Japan were of inferior quahty. 

As the followmg table shows, during the war imports of galva- 
msed iron and tin buckets, which used to come 
aad “SuMd lfS*“ entirdy from the United Kingdom, prac- 

tically ceased 


TaiUjK 1. — Imports of galoatused won and tinned buckets from 

1913—18. 


Country of origin. 

1013-14 

1014-16. 

1016-10. 

isie-17. 

1017-18. 

United Kingdom 

£ 

00.078 

£ 

44.085 

£ 

9,780 

£ 

8,376 

£ 

6,804 

ToTAb (urariVniKo otivbb 
( ovimixiB)* 


46,133 

0.780 

8.608 

1 

6,888 


There was no falling ofE in demand, but the deficit was to some 
extent made up by factories in India, which were equipped epeoially 
for the manufacture of this class of goods from imported sheets. 
The folloudng table shows the imports of builders’ hardware, such 
BtdUen* tuudmue, as locks, lunges, doM looks, etc. 
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Tablb Imports of bwldard hardiean into India from 1913—^18. 


Ccmntxy of ongin. 

lOU'U. 

lOli-16. 

1016-10. 

1916-17, 

1017.18 

•Unitod Kingdom . • 

£ 

03,070 

£ 

63,300 

£ 

eo,67e 

£ 

63,344 

£ 

88,3«) 

'Germany . . • • 

60,868 

24,780 

1,043 

176 

■ • 

Jaiian . . • • 

73 

7 

030 

16,337 

36,303 

United StatcM of AmcrJoa , 

13,986 

7.183 

S0,4BO 

41,638 

63,303 

TOTATs {XltOr.TO»iO OTKBR 
r^iinTKznii> 

104,176 

04,871 

116,366 

146,360 

123,443 


Befoto tli« wac, th« import ttado vas di^idod almcwt oqually 
between Great Ikitain and Germany. Imports from England have 
dropped over CO per cent., wliilo those frmn Germany eea^. Both 
the American and Japaueue fittings, however, have oomo in in large 
qnantiticH while local manufaetnre has greatly developed, ao that the 
shortage has not been ho nuurked as in most other olasses of hard* 
ware. 


Tabus Sj-^lmports of dtmMdo Juadwan, atkor than enanuAled vartf in/o 

India from 1913—18, 


C'ountiy of oifgiik 

1018-14. 

1014.10, 

1016-16, 

1916-17. 

1917.18. 

United Kingdom • • 

£ 

66,760 

£ 

40,437 

£ 

31,370 

s 

8M84 

3 

90^948 

Gormany • . • ■ 

46,010 

lt,013 

BOl 

474 

■ • 

Japan • . s e 

6,300 

8^041 

6,730 

9.789 

7.400 

United Btatee of America • 

3.064 

3,081 

3,088 

0AW 

9.097 

Total (incLupmo dtbie 
( jQOirnaKa), 

B 

03,801 

01.188 

08319 

4a078 


As in the case of builders* hudware, the United Sisgdmn an 
Germany were the principal importers uid their trade has fslle 
oil in a precisely sindlox way. But in this cue ether eountriei hat 


wtnf tttttnnAil into tll 6 brOflCh. 
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Pabib 4 . — ImporU oj enameUei iromoan into India from Wld—IB. 


CouniiTy of origin. 

1013-14 

1014-15. 

1 

1 1016-10. 

iei6-i7. 

1917-18. 

iltod Kingdom . ■ 

£ 

16,381 


£ 

7,807 

£ 

. 11,101 

£ 

H716 

mnany • . , . 

41,066 

13,S75 

497 

038 

20 

utria -Unngaiy « 

124,022 

40.m 

es : 

027 

2,287 

iplUl see* 

499 

1,703 

47,703 

110,847 

100,419 

»TAtf (iNCtiTOINa OIBBn 
aOUlTTRIU} 

184,401 

69,794 

67, son 

131,920 

133,008 


Before the wni, this trade was, almost entirely in the hands of 
01 many and Austria At present, Japan is the largest importer, 
Jit two noiupttuics in Calcutta have undertaken the muniifooture of 
uinielled ironware, and one at least will shortly be placing its 
lods on tho niurkot. With the likelihood of the nionufaoture of 
on sheets in India, and the oonstantly growing demand for artioles 
i this material, these ventures appear to have a good future before 
lem. 


ABLn 5 .— ImjmlH of iwip/mridw «md fools other fften t^rievUural 
itHidmciitii ami marhine UmiIh from WlB—lB, 


iirwntry <*f origin 

itti:M4 

101446. 

1016.19. 

I9ie.i7. 

I9i7.ia 

fmtinl Kingtlom • 

UIMKMI 

£ 

189,383 

£ 

148,201 

£ 

lIKtSlS 

£ 

124,882 

. 

10,tlKH 

0,«H12 

1,919 

81 

■ A 

Mglum > . . . 

s.tHin 

£.489 

^KII 

10 

a A 

ftimn .... 

4 

9 

107 

774 

4,156 

Jnitiscl bUttn t4 AKii*r{(*a « 

.11,837 

26,16H 

64,846 

46,301 

111,151 

^Ai. (uffmA iiisfi rinikii 
ccirfinttiEH). 

271,031 

226,002 

209,914 

819,780 

846,040 

IrfXMl iiuinuiacturn ! 

1 

I 

hainiiered by ^e shortage of tool 


iteel, which is not yet made in India and eonld only be (^aiod 
»7 other omintriea fur esiientml war purposes. 
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Tabu 6. — Imports of mOal lamps into India from 1913^18, 


Clous of 

1013-14 

1014-16. 

leiS'ie. 

1 1010-17. 

ioi7.ia 

United Kingdom , No. 

£ 

004,668 

44^S7 

! 288,748 
JS,847 

117,080 

10,333 

1 

1 78,810 

1 2iW7 

30,800 

lOfiOS 

Oonnany • .No. 

£ 

li086|727 

07,626 

^400,683 
i 88,7i8 

4M70 

2,m 

7,104 

tea 1 

1R4 

Aufltnn-EnDgary . No. 

412,684 

143,070 

« . 

810 1 

6 

£ 

66,667 


•• 

16 ; 

0 

Japaa . . .No. 

£ 

916,118 

6,436 

610,101 

4,143 

840,418 S77,8m : 

t,m , 14^t7 

180,8.11 

1/V-'71 

United State! of No. 

1,102,830 

473,931 

I,fl80,4n8 

1,028.401 

008,707 

America. £ 

118,746 

40414 

mjm 

' m4s6 

126,17.7 

ShmqfBmQolm . No. 

£ 

1,778,311 

187,202 

067,633 

60477 

CD 

ff 

1,010,811 . 
m,3ri 

004,818 

8641.71 

II Bombay . No 
£ 


732,410 

30,763 

636,711 

62472 

000,807 ' 
624n« 

871, WS8 
46,160 

II Sini . • No. 

764,747 

106,886 

60,4H9 

180,081 ' 

43.100 

« £ 

£2/eS 

8402 


12,466 ; 

6,686 

t, JCodrM • No. 

£ 

816.004 

la^is 

218,820 

11449 

00,380' 

4,666 

' 4«4»1 1 

4ja04 

87,338 

ajsni 

1 , Bitmap . No. 

£ 

833,224 

28,687 

118,144 

11427 

08,088 ■ 
4,744 

' 08,388 

16,666 

37,074 

MJtll 

Gaaro Total . No. 

£ 

4,088.488 

878,668 

1,862,888 

mjiis 

1,088,878 

761,WI0 

l,M»,18B 

mmt 

1.144,387 

I85JSU 


In 1918>14, Gkacinan 7 and Japan were the latgeat anpidiera o{ 
wap lampa, while United Statea of Amerioa imported moet of the 
Dobteit olaes. The enpply of all kinds, however, hM naturdly been 
onrtaued to a very great extent during the laat few years owing to 
the control of the chief metals used in the manuikoture. A good 
of cheap lamp is now being soceessfully made in Indisr 
where lamp glasses are also avaUable. It remains to be aeon* 

how these lamps will stand competition, when normal oonditiona 
letam. 
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Table 1.— ‘Imports of glass lamps itiio India from 191S~~18. 


Ouuntiy of oifgiiio 

10ia-14o 

1014.18. 

1910-10. 

1910-17. 

1917-18 

lomiimy . 

• Ncit 

70^0 

7,400 

340 

200 

» m 


£ 

JM& 

ear 

S3 

20 

• ■ 

nutriA-HiiDgaiy 

. Ko. 

181,249 

GO,10S 

m ■ 

• ■ 

• • 


£ 

3^25 

9l2 

« • 

• • 


apan 

. Ko 

488, (KM 

S83,707 

478,»03 

307,844 

47,713 


£ 

2,802 

1,091 

3,220 

3 Mi 

ssr 

hor6 tij Ittugal 

. Ku. 

00,808' 

82, 843 

80,981 

44^014 

1,024 


£ 


330 

OHJ 

2jm 

24 

Soiubaif 

. Kn. 

4.18,840 

iai,8n 

220,072 

271,800 

4njtM 


£ 

Js30J 

1 

1 3,33S 

3,317 

042 

tt . 

• Kn, 

K,80i 

a, ISO 

o;to 

21 

1 (U) 


£ 

m 

m 

74 

22 

9 

Madifta 

. Ka 

192,808 

OlfOiiu 

147,520 


7,390 


£ 

3gm 

m 

SfiOi 


341 

n Jim mu e 

. Kii. 

23.808 

81.000 

31,920 


4,100 


£ 

013 

oia 

411 


V 

Cbamd Tutai. 

. Ko. 

ns.m 

ao4.o«io 

401,790 

380.253 

00,109 


£ 


d,m 

um 

3,273 



Nrarly tvo-dinls of the iiuports wont io Bombay and moot of 
lui itiiiiuhiiUT to MadroH. Japan bad tbo bulk of tho trado and tlio 
‘Ht oaiiii) hum (iomuny and Auatria. Evan Japanoao aupplios 
avo diiv’iudbtd alniottt to nothing (dneo tbo wax bogaUj although lamps 
f tliia kind aro boliovml not to bo mada in India, vhero no niowldod 
e premod ghiHii work in yut produced. 
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Tablb 8. — OA«r sorts of harduare mportei tnto India from 1918.—18. 


Ccrantty of origbi. 

1918-U. 

1014-15 

1016-10. 

1010-17. 

101748. 

Uxutod Elagdom 

£ 

010,865 

£ 

720,164 

OBotsIS 

£ 

818,260 

£ 

461,852 

Qermaiiy . 

817,088 

81,806 

6,028 

2,031 

61 

Bdgiim . . - a 

24.632 

8,880 

005 

a a 

• a 

AnafanA-H^gaiy 

27,608 

12,478 

16 

106 


JaPBA .... 

14,420 

10,337 

34,738 

134,112 

261,888 

United States of Ainoiioa . 

76,664 

57,860 

76,518 

j 

122,888 

176,838 

Total (nroxiimiHO otbib 
G oumsuis). 

1,824,744 

088,624 

868.611 

1,181,640 

004,868 


"StaoL the ahore commeiits on the imports of hatdwaro into ItuUa, 
it will bo seen that Gennsny and Austria-Hungary havo In the fiaBt 
been very extenaiTe auppliecs to the Indian market, but that Amerka 
and Japan axo to a large extent talcing their plaeea. 

The question of primary interest to the Indian is why India has 
not been able to seise the opportunity 
tSSmms. “■ affofded by tlie toniporaiy stoppage of the 
imports from enemy oountriea to secure a per* 
mauhnt hold on the hardware mdustry. It is true that, oudng to the 
great nse in prioes, it became a commeroial proposition during the 
war to make many articleB of this olasa by hand or by niPthnda 
too expensive for ordinary times, but as a rule, in normal circiim* 
stanoes, it is impossible for the hand-made article to oompeto against 
the product of mabhmery, wherever made. The reason of this ia 
‘that owing to the steady demand for most of these artioles and their 
simple ohaiaoter, they can ho manufactured in large numbom by 
repetition processes and kept in stock so as to meet all demanda. 
They are, ^erefore, very suitable to bo manufactured by maohinory, 
and aa they are durable, and their value is often considerable in 
proportion to their bulk, they bear the ooab of oarriage over long 
disbanoes fat better than crockery, glass or furniture. ‘Until there- 
fore the use of machinery becomes far more common in India 
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than it is at present, it is doubtful whether in spite of the great 
and increasing demand for all articles of hardware in India local 
manufacture will bo saocosaful. On the other hand, there is no reason 
to suppose that those difficulties will not be in time surmounted. New 
companies ore being formed for the manufacture of enamellod ware, sheet 
metal goods, paints, glass of all kinds, galyanized iron goods, etc., 
and old 'businesses are being extended. These projeets axe at present 
largely in Euriqpean hands, but ones local manufacture becomes 
established and the prejudice against Indian>niade goods disai^ieacs 
there is reason to suppose that, with the supply of trained labour 
which will be made ayailable by the pioneer firms, other concerns- 
will be started and by degrees a great proportion of India’s req[uire> 
nients will bo manufactured m the country. 



hidian Muntiions Board Handbook. 


'S94 


Some MisceUaneous Articles Purchased by the Indian 
Mnnitions Board. 

Bt. B. Audy Oouikh, I.O.S., 

Oonttdder of luduotrtal InUdligtinee. 

I 

I.~-BfwiTm. 

The xuanufactiuc of Itruhlim iiafi an CHtaltlMu^ tiadn in India 
even before the war, but it> wbh chiefly (‘onfined in iht^ rlimpcr tyiira 
■ of bmidioH of eertain Hiieeified kiiidfl nnd inoMt of Ihi* better 
brauhea, an well aa a number of veiy cheap brnahi'H juul iiruonta, 
have alwiiya been iiujMirtcd from abroad. The following taldo 
ahowa tliu importa of brualira and bitmina into India daring the 
last 6} yoora^ 

TabIiE l.—Imporli of Iruiikea and broom into India fma 1918 to 1918. 


County cifotiKliu 


a014.1fi. 

lUlO-lq. 

iinii-17. 




IhVVIlH 

J)lt» UN 

Ihidi'iii 

IMUIIIIH 

lIlIXP IM 


1 

mill \ttlui* 

ttlul \lllnr% 

lunl vuluis 

mnl VHliui. 

ttml \bIih*. 


Uiiltt**! KliwliUit • >4 

nK,i(ns 

OtMMKl 


99,994 

47 , 1:4 


1 

fi asfin 

lam 

i£,£7J 

ujur 

».4il 



tW,d.k7 

OUNtt 

oi,4riO 


00,999 

1 

1 

« ioa 



414 

•« 

1 

Otfmaiiy . • . .j 

41,447 

91,190 

H|l 

Ml 

.. 

« 

1 

£ 

am 


H 

■ V 

AutdA-llnfimuy . .1 

4ri.9nif 

10,414 


4IHt 

p 

j 

1 

£ 



10 

A ■ 

1 


70,497 

aa,iiiis 


171,nHM 

mm 


£ 

am 

I^BI 

1£,14£ 

aim 


troTAA rmoLirniifii ombs r 

CKIDUXIIBH} i 

919,079 

Mi,7as 

SBU0,1HS 

najm 

£14.791 

1 W,404 

1 £ am 

aam 

UMt 

am 

arm 

am 
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The iniporta from StmitH SottlemoiitH include a large number 
of very cheap brooms made of cocoanut loaves, while quantities of 
cheap brooms made of grass and fibre mth thin strips of oane also 
come from Japan and account for the low average valfte of her 
imports. The previous imports from enemy countries ooiibisted 
very largely nf paint and varnish brushes, and most of the good 
class brushes of all kinds came, and still continue to come, from the 
United Kingdom, whose trade appears to have been very little 
ifiected by the war. 

One result of the war has not nimaturally been a great shortage 
jf paint and varnish brushes, of whioh the better qualities cau only 
be made from Krench and Chinese bristles, which are at present 
sither unprocurable or only available at almost prohibitive rates, 
[iidion muniifarturerN iiavc Hurccedod in turning out suitable sash 
tncil briisheH and also horse hiiir varnish liriishes of fair quality, 
but they are sumulmies even now more expensive thou imported 
brushes. 

During the war, tho brush making industry has received a great 
stimuhu from tho requirements of tiovem- 
•’upooially for the army, and the rail- 
ways, which seem to have taken most of the 
output of the existing factories and further to have brought into 
ixisteuee a nuiiiber nf small fimis, which work without machmery 
or merely give out advances to village artisans The iypiw of 
brushes ehiefiy puruliaseil have been horse and mule body brushes, 
brushes for rloaning equipment, such im brass, cloth and miscelluncous 
IHilishiiig brushes, and Iiair brnshes. Of these and other miscellaneous 
ieserijitioiis. (toveriimeiit lias purchased during lillfi, apjiroxiinately 
dojunih, winch is roughly equivalent to the average number 
imiiortHd into India, 

Theso large orders have undoubtedly brought temporary pros- 

a 4 <1 1 » i^dvont of 

wmas jwBs , renewal of competition from 

libroHit, the future of the industry is by no means fn‘o from anxiety. 
In ri'spi'ct of raw materials, India is on the whole well situated, 
iiflfnre the war, uspiH'ially for military requirements. impoiTtedI 
womi was largely nM>d in order to oumply with spocifications often 
lompilcd ill the (Tnited Kiniplmii. During the lost three or four 
years, however, necessity has compelled the acceptance of local 
woods, many of whudi have proved to be very suitable for brush 
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manufacture. It la to be hoped that the apecificutinns for army 
hiuahea vill now be permanently altered ko aa to pieacnbe the use 
of Indian woodti, at least ui the alternative The main difliculty so 
hw baa been to secure proper aupplies of heahoned timber, a difficulty 
which hampers all usms of Indian timber of ihc lesser known kinds. 
The problem is one of which the Foresi Department are well aware, 
J|nd it IS to bo hoped that neither money nor energy uill he hpared iu 
s^vmg it as soon as possible. 

For bristles and fibres, the Indian uianiifucttirer is also well 


Bristles sad fibres. 


oil The Indiun hog liristle is well known iii 
intornationul commerce. It ia coarHC in texture 


and does not look so well as the supt^rior grades from China, 
France, Russia and Austria, but its wearing rjoahtics an* said to 
bo much HuporioT. It is. tUm'fnre. einincntly suit able fur use in 
the army and nulls, where looks niiitter lew tlmn lusting. Likn most 


iiidusbrles, however, in which the lowest nusies in tndiu urn concernml, 
the |irodu6tioii of hnstU^s is not in a very siitisfuetory stutc. The 
pigs uro iK^mstod, with the result that they urn at tacked by lice 
which irritate them and cause them to rub themselves wheiievot 


possible, and so load to a high pereentiigfl of split bristles. Motuover, 
in order to got numny as soon as imssible, tlio itwtior of the pig always 
starts plunking it h<dore the bristles an* mature. Tim result is tliat 
the uniuial suffers ooiuidarahle pain and tlic nniulnir of short bristles 
is fur greater than would otherwieo Isi tiui ease. The fibres usad 
sudi as bass, bossino, whisk, kihtl, (*lo, urn nt present largiGy 
imported. Much of the kUvl fibro oomes from Ceyloh, in spits 
of the fact tiiat u great dual of it is produced ui the south and east of 
India, w^ienoe it is oxtiorted in Inrgn ipiantitieii. Tim rnason of 
this seems to ho that the Itulion industry is not yet organised and 
there is no ilrm in India which puts the fibres on the market in 
a’ form suitable for use by the brush makoni. Tliis is an industry 
whinh might well rcoeivo the attention of the oapitniist. 

Before the war the varnish and glnn used by brush mamifaetnron 
„ , . , wns mainly importid. Thn glnn nhinfly favoured 

otbn^WlI^’ *" either fr<«n thn tloited Kingdom or Italy. 

Binne the war, Indiuu'mniln idun has beei 
utilised, but it is very usually inferior and must give way to thi 
imported artiolo when the normal trado oonditioiis rntuni. 'Thi 


pTOspeots of this industry are disoiiHsod elsewhere (see page 346) 
Varnish is at pressnt often made by the brush mauufaotnrns theaa 
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ficlvoB hoin indigenous inuferialK sndi as bhollac and rosin, but 
uiib'HS a good indigonuus articlo ik put on thn market, it is probable 
that the manufacturers will tigniu return to imported varindi, os 
soon ns it is available at a reasonable priea Tlie other matenals 
iiKcd in briisli making such os wire and binding material, screws, 
etc., ore all imported. The wire chiefly favoured is known oe 
“ union ” wire and is an alloy of copper and sine, which will probably 
not be made in India at present. For binding sash tools and paint 
brushtni a temporary aubstituto has been secured, but it is likely 
to give way to imported Irish flax again. 

Out of the huge numbers of firms who make brudiee, only a few 
p . use machinery on any scale and can be oon- 

N proipee , gidored to bo organised on the faetoiy syetem. 
Most of these concerns are apprehensive of tlipir future when exposed 
iiguiii to foreign ooinpotitinn aiul tiro inclined to insist that jirotcc- 
iioii by incnns of ti higher tin ill than pei cent ad lalorim will 
be ncncHHury. They will iindonlii«*dly also bo somewhat ombaiiassed 
whim the largo (■ovcrnniont orders are disoontinuud aiul they have 
to build up tbcir civil eonncctlion nguiii. The smaller fimiH are 
incttitly anxious to continue and even to expend their businesses, but 
rcijuire advice and asHisIniica in atuniriiig iiiaobmciy aud their raw 
materials, in view of the iiiiiny diillcult ipiosbiouH involved, it 
uould seem advisitblu to scourc the sci vices of an expert from abroad 
for 11 sliort peiiod to udviso (•ovenmieiit as to how to priwced to 
oatiiblish the industry on a liim footing. 

//.- VittU-fff. 

The demunds of India fur eutlery before the war were very largo 
antT, as thu following siutislies show, were chiefly su|)pUod by the 
IJmtial Kingdom and (lenuuny. 


Tabi*R 2.‘ IwjMirtH nf I'ttlivry into Miu from 1&13 to I8J8. 


1 tttiutry (ft 

lSI!|>t4. 



lUltt-lT.' 




t 

ft 

£ 

£ 

fi , 


t*nltM Kliuftlfifti . • 

fT,mni 

ni,ti44 

.VJ!,4H7 

fi7,4l7 

4fl|UM2 


is(riiMu\ 



I,*Kp 

4I7U 


mm 


IU,4A1 

4,44H 

lUl 


JUfiflU 

Vmt il M Ami iK A 

Mtt 

Mtl 

9,ins 

itsijMm 

Sil,0£4 


llpIMI 

HilT.! 

liMW4 

1H,7I«1 

£T|itiC7 

'loTAt. IIKUlfMNfl IfTnVft 
mOIITWKIi) 

^ 

1 

TSiAttI 

II11.V7II 

lUTillU 

08,045 


2o2 
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Since the wax, the imports from (!emiany have almost ceased, 
while the place of these two oouiitnes, has been 

009 tone*. extent, taken by Japan and the United 

States of America. The making of knives of various lands, however, 
has always been on indigenous industry, especially m tlie Punjab, 
where it has been in the hands of the small artisan. The demands of 
the army have led to a considerable expansion of knife manufacture, 
chiefly in the direction of olas]) knives, large nuinbm of which were 
required for the equipment of the individual soldier. After some 
trouble a wooden liondled knife, which cmild be manufuotured by 
the village artisan, was evolved and, during the seven moiitha 
ending October 1018, no fewer than nfi,0<N) were purchased, 
chiefly from centres such as Aligarh, Miaunahail and Wnsinibad; 
while, had not the war oorao to an end, very much larger quantitiea 
would have been purchased in the ensuing year. These knives were 
mamtfaoturod for the most jiart without inachiiiery, and the work of 
the artisans was organised by mannfacturiiig tirms like Messrs, Johnson 
& Co., Aligarh, by stniill capitalists or by blucksiiiiths of more 
than average intelligence with capital of their own. HeisHors and 
apoons ware also purohaaod in large numbers in a similar way. 

end of the war will mean a great set bark to this promising 
industry, unless arrangements can be mode to secure theue makers 
an adequate civil connection. Since many of the clasp knives 
produced were not only of excellent qnaUty. bnt ciMnpare vary 
favourably in price with the imported artiole. there seems no reason 
why these manufacturers should not turn nut pim knives and similar 
axbioles required by tlio civil population in largo ttumbem. But it is 
certain that during the period of change they will require assistanos, 
not only in technioal matters, but on the business side <ri the 
induetry. 

The other development in this line has been the nianubotura ef 
pruning knives for tea gardens. Bven before the war, experinumte 
had been made on a small scale in the manufacture of these knives 
from waste steel. Since the Indian Munitions Board was eonsti* 
tuted, by meana of its priority procedure, the opening for the manu- 
facture of these knives was brought to the notice of one or two 
enterprisi^ firms and they are now being made in Calcutta (see 
page "JB) in numbers {motically niflieiont to supply the demands 
of the whole industry. Messrs. Tata A Co. are now providing some 
of the steel used, for which they undertook to run a epeoial heat. It 
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is to be ho]iM‘d th.it this industry will survive the return of peace 
eonditions. 


JII. — Buttons. 

As luighi lie expected the demands of India for buttons are very 
largo, though a groat proportion of those imported into the country 
must be attached to finished garments and so are not inoluded 
in the statistics. Separate figures for imports have only been 
maintained for the last three and a half years, but these show that 
Japan holds a dominating position in this trade, thou|^ Italy also 
provides a large proportion. 


TAlitJS ^,—lmpmtK of buHoiui mto India frma 1915 — 1918. 


Triuhtry of <»rlKiiu 

1016-10. 

1016-17. 

1017-18. 

1018-lfl. 

Vnitfiii Kittfploiii . 

£ 

ie,74fl 

£ 

S!I),S(I0 

£ 

10,431 


Fraiu'i* 


10, Ul 

0,026 

I! 

Itllly ■ P « • a 


56.418 

27,706 

Total fla 
6 montE 

Japan • 

77,371 

127,101 

80,020 

Total (hiclodim oraan 
muiiTiutn) 

i:iBs021 

214,003 

126,320 

61JS83 


Uany of the buttons impoited from Japan are of the very cheapest, 
snbh as find favour in the Indian basaia, where bheapness as a rule 
is the primary consideration. TSie manufaeture of buttons in India 
is t.o Hotiio extent hindered by tiie prejudioe againat the collection 
andtlieaorhingnpnf bones, but a number of vary high class moUiat- 
4»{'p(>HrI liuttonH are now made by small firms in India, saoh as the 
Tirhoot Moon Dultmi Factory of Mehsi, Champaxan District. Onrir 
4 iUHly onoiigh, however, the produote *of these firms, which find no 
favour in Itulia on account of thdr higher cost, arc readily bou^t in 
Hast Africa and Austriilia, whore good (luality is appreciated. 
During the war, the Army (Slothing Department has been able to 
aasist this iiMlustry by very large orders, as tbs following purohases 










InSHm UwwtMM Board Banibooi. 


m 

of butbous of VBzious matenals made between the let of April and 
• the end of Ootobec 1918 diow . — 


Oraaa. 

Cotton 1,230 

Looithor ... , , 08306 

Zino . . 487,302 

non ... 04,086 

MoUior-of-peul 7,013 

BnuH 20,672 

Bone , 86,604 


It is to bo hoped that these purchases will do much to sot tho 
industry on a firm footing, since, bke so many other small indiutrias in 
India, one of its chief dif^ulties hitherto has been an adoquato snpply 
of capital. 



Deseri^ton of the Tata Iron and Steel Works at Sakcht. 401 


A description of the Tata Iron and Steel Works at Sakchi 

(Jamshedpur). 

By T W. Tutwiler, 

General Manager. 

Tbe worlcH ate nitnatcd at Sakchi adjoining the E[alimati Station 
on the Bengal NatJ^iur Bailway. Kalimati is 166 miles west of 
(Jaloutta, about 116 miloH ftom the Jhoma coal mines and 46 miles 
from till* CJoinpnny’H (Tumiiiaihhini iron oio mines 

Yli<‘ Tata Iron and Steel Co , Ltd., was fomed in 1907 and the 
oii(final plant was put into operation early in 1912. The plant 
t'onmsts of the following > 

(!oke ovens ; Hulpluiric acid plant ; blast fnrnaces ; steel works ; 
40* blooming mill ; 28' rolling null ; one 16' and two 10' 
bar inillH ; boiler plant ; power house ; iron foundry ; 
inuehine shop , blacksmith shop , pattern shop , storage 
ynid ; locomotive shed and general mam stores , ofiBce 
buildings ; etc , ete. 

Extensioim to the existing plant are being earned out on a largo 
scale and comprise 

By-product coin ovena ; by-product recovery plant and bensol 
plant; new blast furnaces; steel works; new blooming 

mill t ’ 

sheet bar and billet mill ; wire mill ; bolt and nut shop ; 
sleeper press: ad^tional machine shop; foundries and 
Klniotural shops, new office building, eto., etc 
UctailH of the extensions are given under the respective headingB. 
Thm* are 180 Coppfe non-teoovery coke ovens The Company 
has also recently installed a battery of 50 
CokeevenH. Koppors by-produot ooke ovens which, be- 
suliK manufacturing ooke, give the following by-products —coal 
tar, httlpbatr of tuiiinoma, and gas. The Company also baa, a Simon 
Carvp hulphuTio acid plant, which makes sulphuno acid for the purpose 
of oonvopting the ainmoniacal liquor into sulphate of ammonia. 
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Boat batteries of 60 ovens each of the Wilputte type will I 
loqwied m connection with the extensions to the works. Th 
will make an additional 200 by-product ovens which will be con 
plete with a plant for the recovery of coal tar, sulphate of anunoni 
f;ns and beiuol. In all probability it will be necessary to ere« 
a fifth battery of by-product coke ovens in order to obtain tl 
necessary ooko required for the extensions to the blast furnace plan 

The blast furnace plant consists of two blast funiaces oquippe 

Bhwt taraseea np-to-dato charging and weig^hir 

apparatus and four Cowper-Konnedy stove 
Thu major portion of iron made is sent to the steel works for oonve 
Mon into steel and the balance is sold in normal times in this oontiti 
and abroad Before the prohibition of pig iron export from Ind 
oaine into force, shipments vaiying in size used to be made to Bunn 
tlie Straits Settlements, Ceylon, Java, Manchuria, China, Japa 
Australia. Now Zealand, the Uiutcd States, Biver Plate, etc. 

A third blast furnace of a somewhat smaller type than tl 
two foregoing furnaces is practically oompluted and is oxpeett 
to be ready for operation early in this year. In addition, thn 
blast fumacpB of a much larger type than those at present workii 
are in couihc of construction. 


The slag which is formed in the manufacture of pig iron is no 
made use of in making granulated slag bricks for local use. 

The steel works plant oonsists of one 300-toii furnace, calh 


Siaelworfn. 


the mixot, and sue stationary oppn hearl 
furnaces, four of which arc of about DO toi 


capacity per heat and two of 70 tons capacity per heat. Tl 
Hiiuid pig iron is convoyed from the blast furnaces to the ste 
works in 30-tim brick-lined ladles and poured into the mine 
wliinli receives all the hot metal from the blast fumaces, preparatoi 
to its ccnveiHion into steel. Brum the mixer the iron is tapped oi 
into ladles and charged into open hearth furnaces for oonvonion im 
steel. When the }m>cass of eunvoision is over, which takes on a 
avi'ioge about 8 to 10 lurars, the liquid steel Is tapped and then cai 
inlo “ingots” which arc sent on to soaking pits to be read 
for the blooming mill. (Nacb heat produces about twenty ingo 
and each furnace makes on an average 13 heats pet week.) 

Kxti'nsions to the steel works consist of two 26-ton Bsssemi 


convertors and one 200-tou tilting furnace, together with a 1,200-tt 
tiiixer. The method of producing steel In these convertora is knem 
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as a duplex procPM, which confiihtH of employing the Befnemer eon- 
vertor in conjunction with the tilting open hewth fumaoe. The 
<onvcrton an* intended to xemovc all nilicon and as much carbon 
AS is dcHired from the iron, leainng the tilting furnace the duty of 
removing the phuitphoniB and nulphur and bringing the iron to the 
reiiuiicd peroentuge of carbon. The elimination of these elements 
reduces the time necessaiy to finish a heat in the tilting fumaoe-' 
by about 7li per cent. The larger type of mixer will be nec>easaiy 
ill order to take care of the hot metal from the blast furnaces during 
the week end, when the open hearth fumaoes ore not working. It 
is intended to convert tlie present 300-tnn mixer into an additional 
open hearth fimiaoo after the l,2(K)-ton mixer has been erected. 

It is also piopoHcd to erect a fi-tou electric furnace for the purpose 
of producing high grade steel. An arc luiii.'Uio of the Hemult tyjie 
has been chosen, and current will be supplied at 3,0U() volts. 

There arc at present fhri‘e snaking pits whk'h are placed m the 
steel works Imilding. The soaking pits are eijnipped with meebani* 
«ally operated lids and an electric overhead charging and drawing 
•eranu The ingots made are 2rxifi* and weigh from 2 to 3 tons 
mdi, act ordtiig to the sections to be made from them. They are 
taken by a s(*lf-iipping electric trolley to the mill tables. A foiirth 
HCHiking pit of a capacity of (SU per cent, larger than the present 
smiking pits is in eourse of eoiistniction. 

The blooming mill ooiisists of a 40* mill operated by n Galloway 

itsllhi nlUa <*i‘K>ne of i 1,000 liorse-power In this null, tlio 

ingot from the iwiaking pit is made into blooms 

and billets In connection* with tlie extensions 'a new blooming 

mill, details of which are not yiHi rernly, mil be en*cted in ordi*r 

to roll tha inoicosed tonnage of ingots into blooms and billets 

The 26' finishing mill has 3 sets of rolls. Tlie honsings are of 

. ■ . ... tho open top type and arc held down by four 

« FlnldilniiiiiUIa ^ ^ ^ 

power 3 cylinder engine and can turn out rails from 100 lbs. to 30 lbs., 
beams from l!i*x(i* down to f/x 3*. angles from 6*x6* to 3*x3' 
and channels from 12* x 4* to (i*x3*. 


Klotuiis from the blnoniing mill are re^heated in rexheating 
furnar>es before they imi rolled. Sections of rails or struotural 
nuitcrial. after being rolled to required dunensiona, are out by oir* 
culnr saws into requirwl lengths and are nieohanioally conveyed by 
Toilers' to a cooling bed, which is of the moving type, From the 
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cooling beds, all bars, including mla, are paaned through a roller 
atraightening machine m the finishing drpi.rtinent, which ia equipped 
with three atraightening maohineu and the uaual drilling and planing 
machines, and an overhead electric crane which nina over the full 
length of the finiahing department 

A new rail mill is to be erected having a larger capacity than 
the eidating 28* mill 'When this rail null eoiiieh into opi‘ratinn, the 
28* mill will then be confinod to rolling Ktructural material and 
all raila will be rolled on the new rail mill. 

At first, there was one 16* null and one 1(1* mill. In Kejtteniher 

Barmin ^®'**^* 

*’ there are two 10* inillH. I'liu 10* nil II niaken 


light roils weigliing 30 Ibh. to Id Ihs, fo tlie }’urd, auglen of all maes 
from 8* to IJ*, and channels from 4* down to IJ*, 4"''1J* beams, 
and frahplatcB for rails. The 10* nulls are devoted to the priHlnction 
of lighter aises of flats, wpiares, rounds, etc. 

It ia proposed to cri'et a new bar mill wliieli will be of tbo latest 
eontinuouH type and will take bilh‘tiH from the sheet Isir and billet 
mill varying Iroui ]§* to 3* aqiiare in lengtlis of 30.' In tIUM iniir 
the piece being rolled will be in seveml sets of rolls at the same time 
and the vortical rolla which will ts> used in the mill bring aknit 
extreme accuracy in the sections. 

A plate mill is now in omirse of cniiHtmutiun and will produce 
Plate fflin. l*l»tps from J* to I}* thick in various widtlis 
up to R4* and various letig(.lm up to DO,' 
both length and width being dpiMUidniit upon the thiektuws. The 
mill will bo dnvim by a eontiiiuous 2,000 lioiw-powi'r motor taking 
alter^ting current at 3,000 volts. After the piece is rolled to tho 
required thickness, it is eavriwl off the bark mill tabb* to a table 
wliieh delivora the plate to a stmiglitening inaeliine and then to a 
special table of light ooiistructioii, whew the plate will be allowed 
to cool and be marked to tho dimensions, to which it is to Iw 
ahearod. Tho mill building is over 1,(KM) feet hmg and about 100 
feet in width at its widest point. 

This null will bo a ctmtinuation of (lie new blooming mill and 
will roll billets from IJ* to Ti* squaw for tl« 
nfll,** “ bar mill and will also roll slwet luwa for vm 

in the sheet mill up to H* wide. It is intended 
also to roll steel riceper seetions up to 10* wide pn tiiis mill. 
An electrical drive for this mill is Itoing planned. 
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The sheet bars vill be delivered from the contmuous sheet bar 
Sheet mill ' billet mill to the sheet mill, where six 

special furnaces will re-heat the bars In one 
end of the furnaces the sheet bus are heated and at the other end 
the partially rolled product will be re-heated for finishing. 

The rolhng equipment consists of 2 jump rolls, 2 balanced rolls, 6 
finishing mills, and 2 cold rolling mills. All the mills will be driven 
by a 4,000 horse-power motor taking alternating current at 3,000' 
volts. This mill will produce sheets to any width up to 88' and of 
any thickness de^d from I" down to 1-100 of an mch. Two large 
annealing fumsces will be supplied in connection with this mill 
It is proposed to construct a plant capable of producing 20 tons 
of wire of miscellaneous sizes per day of 24 work- 
ing hours. This will be used for fencing, nails, 
etc., etc 

In the scheme of extensions it is proposed to erect a bolt and 
nut shop with a sufficient number of machines 
to produce 50 tuns per week ' 

The steel plate from which the sleeper is to be made will be 
, rolled direct from the ingot to the final plate 

ee ■ eeper preis. ■y^thout re-heatmg This will be accomplished 
on the blooming null and sheet bar and billet null The plates will 
be cut by the flying sheai of the sheet bar and billet mill m two or 
thri't* length pieces and automatically placed on cooling beds at the 
end of the mill. From there, they will be handled by an overhead 
olvi'trie crane to a heating furnace where the plates, after being 
heated, will bo formed into steel sleepers by a hydraulic press. 

A new roll turning shop is being erected and additional lathes 
are being secured m order to turn the rolls 
RsU tundiic ihop. required by the Company m its essting and 

proposed mills. 

A well-equipped ohenuoal and physical laboratory is attached 
to the works for tenting the raw material and 
Laboratory. fininhed products. There is also a Govem- 

nipiil laboratory in charge of a Government official who tests the 
made by us, for which a Government certificate is required. 
In addition to the present machine shop, a large new shop cou'- 
taining up-to-date maohines is in course of 
Machine khopB! (true- oteotum and some of the maohines are now 
(nral vhopi, etc. producing material required for the oonstme- 


Wlremill. 


Doha and nuti. 
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tion of lihe extensiona to the plant. In addition, there are shops 
pattern makers and carpenters, blacksmiths, locomotive repairs, 
electrical repairs and structural shops 

The power house contains three tiirbo-blowers for supplying 
p . air to the fumaoes in the blast house A 

ower oiue. volume of 32,000 cubic feet of air, under 
pressure of lS-6 lbs to the sq. inch, is blown into those receptacles 
m the course of a minute, and the power absorbed is for a full load 
2,260 H. P., for a three-quarter load 1,020 H. and for a half 
load 1,700 H P. The plant consists of two 1,000 kilowatt and one 
1,600 kilowatt, 3,000 volt turbo oltcinatoih running at a sjiced of 
3,000 revolutions per minute, and throe tmnsformere (if 1,260 
K.YA.. 3,000 to 440 volts and two motor gioionitor sets of 
600 kilowatt each. 

To supply the ncoossary power reipiiird for the opemtion of 
the eiEtonsions, it is proposed to instnl three .6,0(Mi kilowutt turbo 
gonoratom (one of which is now m course of ereotiou), one 4,200 
kilowatt turbo generator, one 2,(X)0 kilowatt generator, oiut 2,000 
kilowatt mixed pressuro turbine, with the lUKiesMiry tmimfunuiug 
equipment to step down from high to low teiiMon. Most of the 
additional machinery requiivd for geiiornting ]iower is to be erected 
in a new power house building. The boiler pressuro of the plant 
is 16S lbs, per square inch. 

The supply of water, not only for tho ttorks but also lor tlu> large 

Water an I number of immons living in tlie adjoining 
towiuliip, which has eonie into exist-ence since 
the conimonexmient of the works, was at the outset a tiuestion of 
supreme importance to tho Directors, but ample provision has Iicen 
made for all purposes by pumping from the Hulwrtinruklia river— a 
distance of two miles. Tlie water is ]niitiped eleiitrinally through 
pipes 80* in diameter from the river to u very large storage tank at 
the works. 


Aiuing from the sohenie of oxtoiisiniiH with the greatly increased 

piodnot of tjie steel works, arrangunieiits have 

Subsidiary indsttriea «omdurU< and in 

others negotiations are prnooeding, for the eHtablishiueiit of varioiu 
maiiufttoturing companies in tba ncighbcmrhaod of Rakclii, in order 
to take advantage of tho inoso pmxinuty of the steel wtffka 
from which the raw materiala required will bo furnished. A list 
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ih iH'ltm tif till’ xiirioitx niAuufHcturptf it is iiitfiKltd to 

I»r«rtiiw 

(1) Mti'i’l (iiln'n aikI pipes 

(6) tiiiplnte, 

(3) emunetwan* of vurioiiH dcHtfriptions, 

(4) roilwMy wii^iaut, 

(Ji) HfirltiT. 

(G) win' hIiaim'h tif \arimiH kiiidii, iiivlu^ing feitctiiK wtie, 
iiaiW, eti*. 

(7) teh iimriiiiH'ry, 

(8) BgrirultumI ttwls, 

(9) giiIvjuiiM*d prndiU'tH, 

(10) jute mill iiHwIiinery, 

(11) elriietuml work. 

(12) inm him! Hteel ciistitigH, 

(I A) Itenvy nliemieab, 

(14) Httiphiiric acid. 

(15) nitric ae(jl< 

( 16 ) lipitilupni, 

(17) exploMiveii, 

(18) dnign. 

(19) perfumM, etc., etc., etc. 

The Tata Iron and Steel Co. etarted operation onlj in IQIS, 
_ . . „ and though «p to now the main eSortB of the 

( 3 fNi|y)a &7 wita dixeotad towards overcoming 
the initM dfliRdiM getting up an 

efllcient orgsnisadcm, the iateSBOfnal and phjwioal well-being d the 
employem were attended to as fur ai the ofaennuitaiMisa oodd pemit. 
But now that the. Company has been established on a fizmnr footing, 
various important welfare aofaemes have been enga|^ the mind of 
the Boanl of Directors and the Management. We are giving below 
a sonimary of the existing institutions at Bskohi for tto well-beiag 
of its eniployei>M and the proposed welfare schemes now under aoriva 
eoiisidoratiun. 

Wa hava a liospital where the Company's employees and outsiders 
are treated fine of charge. The number of patiente treated in thia 
hwpital for the yaur ending Slat December 1916 comae to about 
154,857, out of which 40 to 45 per cent, were ouieideni. This hospital 
ia taken advantage of not only by the emphqraee ol the Company, 
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but also by the inhabitants of some 12 to 16 villages situated 'within 
the ladms of 4 to 5 miles of the town of Sakohi It has been cal- 
culated that the nnmbex of patients is drawn from a total popula- 
tion of appiozunatdy 60,000 souls. As the accommodation at the 
piesent hospital is not sufficient to cope with the increasing number 
of patients, arrangements have been made for building a new wull- 
eqmpped hospital on modem hnes. 

In connection with our present hospital we have a segregatiott 
shed, situated at a distance from residential quarters, where patients 
suffering from infectious diseases are kept Wo ha've also a uon- 
valescence fund from the interest of which poor employees, who 
have no money to support thomselvos during the jicriod of con- 
valescence, axe helped. As the 'want of a oonvalosceut homo for me 
employees is veiy much felt, arrangements are being made to ha-ve 
one built on the top of the neighbouring Jiill. 

We have three schools at present at Sakcln (a) Mrs. Perin fficinorial 
School, (b) a mght school, and (c) a incohatilc school Tlie Mm. 
Penn Memorial School is a Middle Suglish SuhonI, Thu avorugn 
nnmbei of boys attending this srhnol at present is about 170, This 
school IB wholly supported by the Company. The ocxsomniodation 
in the Mrs Perin Memonal School lias been found insufficient to take 
care of the increasing number of soholats and an aiinuxe has bean 
built, which it is hoped will suffice to meet all requiremontH for the 
next few years. A new up-to-date girls school has also boett com** 
pleted and it is hoped wilj bo open before this article appears in print. 

In the nig^t school, chobras and other employees of the Ooiiqiany, 
who are desirous of loanung English and niatlieinatics, get free 
'tuition ©"very evening for two hours. The number of emplt^ees 
attending the night sohool is about 00 at present. 

In the meohanios* sohool, promising young hoys of the tni»tri class 
employed at onr^ works are taught elementary mathematics and 
drawing 'with a view to make them more ofiioient in their work. This 
sohool is also wholly supported by tin* Company. ' 

It has also been proposed by the Govemnient of Eihar and 
Orissa, with the help of this Company, to start a technological college 
at Sakohi which would specialise in metallurgy and ek'utrieal and 
mechanical engineering, and this proposal is at present under dis* 
oussion between this Company and the local Uovomment. 

Arrangements are also being made to interest the, Hurvants of 
India Society to start (a) primary sohools in the. sttnoviiding villages 
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The Production of Sandalwood Oil in India. 

By AuntnD Ghattiston, F.G.G.I , C.I.E. 

The recent deYelopment in the production of Hondalwood oil 
m Mysore is an interesting example of industrial grogress brought 
about by the -was. 

The sandal tree, gafOahm aUrum, is a sma’l over-green tree 
which flourudies only over a restricted area 
^JPn^^andiimef elevated forests, of Southern India and 

is chiefly found in M]nwro, Gooig and the 
Coimbatore and Salem districts of the Madras Frosidoncy. It 
also grows, under less favourable conditions, m the Dcccan and 
Gujarat districts of Bombay. From the very earliest times, 
sandalwood is mentioned in Sanskrit literature and bulked largely 
in the foreign trade of India, till the advent of European tradoni 
in the East and the rapid development of maritime commerce 
which then ensued. Only the heart wood, which amounts to- 
roughly about one-third the weight of a felled tree, is of value^ 
chiefly 'on account of the essential oil which it yields. TIu-i oil 
poBseaaes valuable medicinal propertips, and is also b»g wly usedT 
in perfumery and m the manufimture of very high-grade toilrt 
soaps. The percentage of ml varies in different itarts of the tree, 
ranging 6om over 1 per cent, in the best roots to about 6 pet 
cent, in the upper of the trunk. Thoae figures are . omewhat 
larger than those whidi have hitherto been aooepted and are the- 
result of large scale distfllations in Bangalore, in the factory which 
has been established by the Mysore Government. The heart wood 
is a V6ry olose grained and heavy wood and is, to a limited 
extent, a ed in the manufacture of small caskats, picture frames- 
and such like artiolee. It is well adapted for extremely fine 
wood carving, and the oharaoteristio produots of the Quiigan of 
Mysore are well known. Sandalwood ia also largely used in 
religious rites and eeremonlea. To be oiemated on a sandalwood 
pyre is a very high distmotion and large (juantities ate annually 
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oonaiuned by the Parsi oommiiiuty in Bombay in daily xroiship 
and to maintain the aaoied fixes m their tuples. B^uoed to 
a very fine paste by grinding m watei^ sandalwood is smeaxed on 
the forehead and over the upper part of the body on ceremonial 
occasions and, amongst those who nap afiord it, it is used at obhei 
tunes, as the oil contained m the wood produces a pleasantly stimu- 
lating effect on the akm 

In Mysore and Oooig, all sandal trees bdong to the State 
In the Madras Presidency, pnvate ownership is 
^ *"”^**^^** recognised, but the quantity of wood derived 
from this source is comparatively small as the 
bulk of the trees are found m the reserved forests Hitherto, it 
has been customary for the Forest Departments of the three pro- 
vinces mentioned to dispose of the sandalwood collected during 
each year by auction sal^ held m the months of November and 
December The quantity sold, the amount realised and the average 
rate obtamed per ton of sandalwood are given on the next page 
in a table, to which a column has been added showing the value 
of the sandalwood exported from India as recorded m the Foreign 
Sea-borne Trade Betums 

It is unfortunate that the Sea-borne Trade Betums only furnish 
values and not weights, but it may be assumed that the values for 
export are appreciably hi^er than the auction rates owmg to the 
cost of oamage to the port, the cost of finance and the profits of 
the merchants. SometbiDg more, then, than the difference between 
the forest revenue and value of the exports represents the 
value of a part of the iutemal consomption of sandalwood in India 
The other piurt is denved from private sources and, to an unknown 
extent, fiom wood ilhcitly removed from the State forests. It 
may be stated with certainty that the local demand for sandalwood 
exceeded 400 tons and probably was less than 600 tons per annum 
m the years before 1913 Of late, mcreasmgly large quantities of low- 
grade wood have been put on the market by private owners, 
especially m the Deccan, and the high price of East Indian sandal- 
wood has resulted in the bnpoitation from TVestem Australia of 
a substitute (Fusonos spicatas) which yidds an essential oil in some 
respects aunilai to that denved from the true sandalwood. 

After the outbreak of war m 1914, the^ auction sales held in 
the month of November proved a complete fiasco and the Mysore 
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Th Pmdwium o/ finuMumd (hi in Indta, 

Staff, iiMiii* iiuil t« fiwip a w*y Hcriniia redaction in 

ifvntuf IrtiHi tliiM KDiiri’p, 

Ait i’Xtttiiintitiiiti td llw* lahiiktr will show Unit, with 

the nituiittl ^uil‘H riiiiytti)* hetwiMii niiil tons, thn nites 

nhtuhiisl for wiNril ti|i fill Hill went in the iieif'lilHitirlKHKl of Its RiM) 
tt ton. Ill titl'i and in l!tl 3 , )triti*M wi'n* furml np to jirartM'ally 
diMilib* file lewl of previous yenrs uiiil fliens is hut little diHiiil 
that this nus iiiiiiiily due to the bi'eii roinpetitiou of liuyers on 
iiehulf of tferiiiiiii dislilleni, win* were i^idenvoniiiig to oiittiiii a 

ttH»nu{Hily lit the iniMiiess of windalwoisl nil disUlhition. TI10 

levivttl of the deitiJtiul m JttlTi 10 was due to the rai>iil rise in tho 
liru’e of HHiulalntnNl oil on the lamdon market uml tins was greatly 
stiiiiuhiteil ill the foUowiitg yistr hy heavy luiying through luiiitrul 
iiiiiiifrieH itn Is'hnlf of ih'rniilii distilli'Ts, who iteennie ulnnnnl at 
the leMitts of the nelioii, nim* to is* deseriljinl, wliieh was taken 
hy lilt* Myoire tlovernment. 

The iHstilfatfiou of satMlnlwofsi oil in India lias been an iniligennns 
111 Mall •Miu inUusliy from time immemorial; hut it has 

* *** alwayri been earmsl mi hy extnsiicly cnido 
|)i«H*esses, whieh fitihsl to extnirt nil the tdl in the wotsl niiil 
iiivmIvimI an inonliiiate eotisumidioii of fuel. No oaeiimle data urc 
tivailulile regonUtig htdigiuiraiH inetlusls; hut it is helii>vcd that 
loan id to 2 d ]H‘r tssif, of the uvnilahle oil was not rc'eovererl 
mill that in Uin ttroress of disUllnliim os inneli us GO tonu of 
lirewnod vara mod par ton of Mutdalwond. For a long thno 
}iHRt, tha diaUHatlon of MUidahroQd hoa boen pruliihiteil in tha 
Myiaiie State i but thorn aro a number of diatillnrioa in tho Madma. 
Freiidomqr near thn bordora of Myanrn, Tho industry is, howovor, 
ehiofly eatriod on at Kanau} in tho United Frovinoes, vdievo tlie 
till is uaed in tho raanufootuto of afan. 

Hnon iifiiw the foinuithm of thn Dojinrtmont of Indnntries in 
Myson* in liJlH, tlio ipiest. on of starting tho 
■ ■*"?.' * ■ ilistillntjoii of HiiiulnlwoiKl wiw oonsiilered ; but 

ICM6 111 1 

111 the absi‘n(‘e of aecnratn infiiTiuatum nsrard* 
mg the iibeiuitiieiiiti rise in the pr’ee of MitidalwoiKl nt tiio 
pievioiiH iiiieftoii sales, it was deemed inndvisaltln to iiiterforo with 
Mieli HU iiii|Mittunt MUiice of revenue, At the end of IU14, tho 
(iillujiie of the ilenuiild for sandalwood, however, (smipletely oltiuiged 
the iiliintiou iinil hsi iih> to piotsin* the esluliliHliniciii of distillenes 
»• iIki Kiuii, i« 1.1*111,1 fl,t< nil 111 *1ie iiieliiiiiiiai'V iiiveHlinaiuiliH 
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which were necessaxy, I was able to obtain very valuable a,<!Sisiance 
from the staff of the Chemical Department of the Indian Institute 
of Smenoe and, after a number of experiments, a flatisfaetoiy pro- 
cess was devised which yielded oil in quality equal to anything 
that had previously been produced m Euiope or elspwhelfr At 
the end of September 1916, the Mysore Government sanctiuiied an 
estimate of a lakh of iiipeea to establish ii small factory to iuiu 
out 2,000 pounds of, oil pei month A suitable site for the laetory 
was foimd to Uie noith of Bangalore udjoiiiinf' the land belonging 
to the Indian Institute of Science, whose resmirees in the matter 
of techmea] statf and nierbanical equipment eoulrl, tbcrefoi'e, |h> 
readily ntihsed 

Owing to the war, it was found inqiossihlc to obtain either 
madhinery or plant from abroad and from the outset it was recog* 
msed that only local resources could be drawn upon. Some plant 
was obtained from stocks in the country, some pureluiseil second- 
hand and the rest wo, a manufactured in luriil workfliops ‘ueb ns 
those belonging to the Indian AluminiuTii (iomptiny of Madias 
and those attached to the Water Supply Diviskin of the Public 
Works Department in Bangalore. 

The factory started work on the Httb of May ItiKi and, belneen 
that date and the .‘list of Oclols'r lOIK I !t;il tons of wood have 
been distilled, yielding 1112,0(19 iHiund‘> of oil, Kihui nftei the 
opening of the Bangnloro factory, it was decided to extend the 
Bcal^ of operations, i-o that iiltimutely till the wood iivailnble in 
the State could be distilled and oil, insteari of wood, tOEported, 

The Bangalore facloiy was isnkiged us iiipully us potisible and il.s 

capacity increased from 2,090 to (i,9(M» jioimds it month, whilst 
a second factory, which it is intended will have an ultimate* cajmeity 
of 20,000 pounds of oil per month, was started in Mysore. The 
constaruction of this 4at.t«r faetory nos snflleiently advaneed to 
enable distillation to be started at the end of August 1917, and sinee 
that date up till the SJst of October 1018, 782 tents of sandalwood 
have been distilled, yiilding 79.711 iiuumls of ml. 

The time chosen for the inception of this entei prise was ex- 
tremely favourable. In July 1914, Kast Iiullan sandalwood oil 
was selling in London at 21 sliillings a pound; in 1915, it ru*^e to 

30 shillings a pound and in 1910, when we first began to place 

Mysore oil on the London market, it had lisen to 40 shillings a pound 
and ultimately in 1917, it wuebed the niaxlmum limit of DO shillings 



a poimd, at wliich it haa amoe lemained stead 7 . The following 
extract from the “Perfumezy and Esaential Oil Record” in an 
article on ”Foui yeara of War Pncea” anma up the aituatinn: 
” Sandalwood Oil Consumption haa much grown in the war 
period, and as abochs sank price increase naturally followed The 
advent of Mysore distillation has apparently steadied maiteis, and 
Southern In^a appears certain to play a large part in the future 
supply of the distillate ” 

Initially, the whole of the sandalwood oil we produced was 
sent to Euiope , but recently, on extensive demand has aiiaen m 
America and Japan In 1917-18, the industry was consclered to 
be Buffioienlly firmly establidied to abandon the sale of wood by 
auction m Mysore, but, as will be seen from the tabular state- 
ment above, conaiderable quantities of wood have been sold by 
auction in Madias and Coorg, Owing to the lestnciions on freight, 
it IB believed that the bulk of this wood has not yet left the country 
As the average yield from sandalwood, including the lower grades, 
IS about 100 pounds of oil per ton of wood, the estabhshment of 
distillation in India has resulted m n useful reduction m the demand 
for shipping facilities as the weight of the col, when packed, is only 
about 10 per cent of the weight of the wood from which it is 
obtained. 

The distillation of sandolwood gives employment to a consi- 
derable amount of labour and involves the consumption of a large 
amount of fuel. In practice, over 600 pounds of steam are re- 
quired to liberate one pound of oil and roughly each ton of sandal- 
wood mvolves the consimption of 6 tons of wood as fuel Be- 
sides steam for the actu^ distillation work, a cooBiderable amount 
of power is required m tbe sandalwood ml factonea (1) to break 
up the wood into such a form that the steam can get at the oil 
cells, (2) to maantain the necessaTy mrcolation of cooling water 
through the'condensers, and (3) for electric lighting, as the factories 
are run contmuoiisly both ^y and ni^t. In the Mysore State we 
enjoy the advantage of being able to obtain all the power required 
from the supply moms in the cities of Bangalore and Mysore, which are 
connected up with the large hydro-electric station at Sivosamudram. 
The process of distillation is a continuous one. The faotories are 
diut down only when it is necesBary to clean the boOers. The 
work IB flgw Fifld (UL by eight-hour ahifta, and each shift is m charge 
qf an Indian-tcained chemist and, ix^addition to ihe men on the 
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duft, aeveral cheminta are employed to enpenofle the work of pnii- 
fying and packing the oil. The yalno of the product lendore it 
essential that extreme core should be exercised at every stage of 
the process and finally, before any consignment of ml is sent out 
of the factory, a sample is token and analysed to ascertain that 
it comphes with tlie speeilioations of the British l^armoenpreia 
This renders it essential that the control of all work in the lactones 
should be m the hands of graduates in cliomistry, engineering or 
physics, and the number of such men so employed is exeeiitional 
lor an Indian factory industry. 

By the sale of sandalwood oil in 1916-17, we realised Bs. 7,1)9,489, 
whilst in the oincinl year 1917-18, the realisa- 
tions ainountoil l-o Bs. 27,90,422 and in thn, 
enrrent year, they are expected to roach even a higher figure. Ah 
a setoif against those high prioes, the jirovalence of war eon- 
dilions has greatly inci'eased the cost of inaiiiiraetiim, ehiefly 
owing to tho rise in tlio price of fiinl and stores, to whieh must be, 
orldod tho enormous rise in the cost of moving tlio oil, duo to 
enhanenmonts in railway and sea freights and t*) the uiereased eosl- 
of marine insiiranoo. Gomjinred with many other i‘8Heiitiul oils, 
sandalwood oil has risen m valiio to but a mndorulo extent and 
has aiiproximatcly kept pooe with tho do]ireciatiMii in llie vahto 
of money. Tliis is largely due to tlio limiUtion of tho tiaile 
demand, owing to the oKmination .of tho very largo market 
which formerly exisiied in enemy uountries, and tins K^Ntrieticm has 
been fiirtber iiirrenserl ninre the ouIln^iBi' of |{nHHiu. 

Tlio Jutiii'o oiitiura of suiidalwiMul i,i giavely meiiiieed tiy a 
disease known us spike ’* whioli Ibut iiioilo its iippeariuiea about 

'*SDlkc” years ago. ^Tho extih'iiiil syinpirfiiiia are a 

' dooroase in the sixn of ilui leave's and a 

shortening of tho luternodes. Bvoiy tree attacked, in eourse of 

tune, dies and ottoinpls to oheok tha disoaso by uproot.ing “ spiked " 
trees Lave entirely failed, thougli in IMysoro alone upwards of 
790,000 trees wore ho dealt with in Uia years 1999- 10. The diHonse 
is an extremely ubsoura one, and so far has eiitiroly baffled 
investigation. Joint ootuni is now being taken by the }irovin»(w 
interested, but so far the war bos greatly interftwtul with tho 

proseontion of tlio cnf|niriea. As a saiitlal tree does uidi arrive 

at maturity iii less tiiau 40 years, it is essential that meaiis should 
be found, as early us iiossiljle, to protect existing trees from the 
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xuik of mfoctiou luicl as tlio finuiicial iiitt‘rciiiM iuvulvod are very 
onnHidisrablo, oiiorguliu uotioii in clcurly iioccHMty. Tlio trou u a 
jiatuHtU) ttiul tlunigli Uio i^muht DojMirtnitiiits liuvu ilev(»t<id inuoli 
careful eludy to ihu aulttvuiioii of buiidnl tiuoH, Uimr uilurlH at 
reproduotinii liuvu iiicl with hut littki huctietSB. Now that Huiulal* 
wood in miioviul fioin ihu lint of raw iiiatumla oxjMutcd fiuni 
the country uiul the riiuuufuotui'cd jtruduute Imvo ohluitiud a world- 
widu lujjiitatioii, it iu ncuuwtiry that nil tliu junlileuis cmuitiotQd 
with the imluktry aliould Ini douli with Hoiuiililioully, ko that tho 
largcHt pobHihln luvininc may he ihsrmtl ftoiii tho iiioiiu|ioly whhtk 
thu HouUi 4if India cnjiiya iii the iiupiily ol u drug in uliuoet 
utiivutHul dciiianil. Thu uxtructioii of tho oil in now carried out 
Oil tiiodcrii liiHM. Thu thiTupcutic iiropoitiuH of {ho oil arc uiidtu* 
iiivuH{>igii1>ioit hy the tiiuduial olltooia of Ihn Al).ioi4t Kittle, and a 
ITI 1 HUH in iatiiig tiiiulo «d tho iiuiulMir ol Iiimm glowing in { hi< Kf»il« ; 
hihI to coiuploli: the work ol putting ihit indiihtiy on u limi haaiM, 
it in noccHHttiy to luili to our nHaiatiuicu thu ruaoutucH of Hcictiue 
to eonihnl thu raviigua of '*H|iiku.” 

An tuouiiituitioii of tho iiguruH given in i.li«i tuhiilur Hfiiiti'incnt 
on }i. 412 coiiihiiivd with Uio roturiifl n| huIcm uJlicted hy Ihu MyMii«> 
fttcUaicH, uluurly indieutuh (he growing iinjioitaiuie ol thu aundal 
treo aud thu aiiiiihihvoml oil induefjy nit a atiiirou of roventin to 
tho provincuK uoiiueriicd, Ifioin iiveingo Hiilee tit thu niiutiniia of 
a little over 12 hiLhii tun ycuiH ugti, tlio i'i‘ahh:i{ion.i iiioiotiaud to 
2(i| lakba in I{li2>l2, and lor thulunt two yonni tho uuinhiinKl ailoa 
of wiKid and oil havo xwohod !i0 lakha uiith*r wliat can tuily ho 
deooribod no vwy unfavourable tndo oonditionB. 
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